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SUMMARY

This report presents the findings of an environmental survey and
assessment of Gateway Army Ammunition Plant (GAAP). GAAP was operated
as a steel foundry during World War II and the Korean Conflict and as a
projectile manufacturing works from 1967 to 1970. GAAP has been
recommended for excess based on U.S. Army requirements. The objective
of the survey was to determine if the installation contained evidence of
contamination by toxic or hazardous materials as a result of past

operations or current activities.

The survey included a thorough building inspection, inventory, and
records search. Sampling and analysis included air, peeling paint, and
insulation from each of the buildings comprising GAAP, as well as
leaking transformer oil; and sludge, water, and oil present in the
underlying sumps, basements, and process waste system of the Main

Manufacturing Building. Seventy—seven samples were analyzed.

The survey showed that GAAP will require decontamination before release
as a result of PCB contamination; oil contamination; the presence of
peeling paint with excessive lead content; friable asbestos insulation;
oil and sludge which are likely to be toxic under the definition of the
Resource Conservation and Recovery Act of 1976; and the presence of a

biological health hazard, which can cause histoplasmosis.

Spills and leaks of hydraulic fluid and oil from hydraulic metal-forming
equipment located in the Main Manufacturing Building have resulted in
collection of these materials in the underlying basements, sumps, and

the process sewers. Several leaking PCB transformers were located in
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the Main Manufacturing Building. The leaked and spilled materials
should be prevented from entering the River Des Peres storm channel or
the solid waste collection system of the City of St. Louls, Missourl.
PCB contamination also exists in the bermed Former Oil Tank Farm;

however, the potential for movement of PCB from this area is low.
It 1s recommended that corrective action be taken to eliminate the

hazards posed by the leaked hydraulic oil and transformer fluid. Other

contaminants should also be disposed properly prior to release.

ii
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1.0 INTRODUCTION

The Gateway Army Ammunition Plant (GAAP), located in St. Louis,
Missouri, was built as a steel foundry in 1942 by Scullin Steel Company
under Government financing for the purposes of producing armor casting
for the Maritime Commission. Materiel for the war effort was produced
on site from late 1943 to 1945, After World War II, the plant was
placed in the National Reserve until December 1950, when it was
reactivated, designated as the St. Louis Army Steel Foundry, and given
the mission to produce armor for medium tanks. The armor production
continued from 1950 to 1954 when the installation was again inactivated.

The total period of foundry production was approximately 6 years.

In 1967, the installation was reactivated, and the Main Manufacturing
Building was extensively modified to produce 175-millimeter (mm), MI106,
and 8-inch (in) projectiles. At that time the installation was renamed
Gateway Army Ammunition Plant. Chrysler Corporation operated GAAP as a
government -owned, contractor-operated facility and produced 175-mm
projectiles from 1968 through 1970. Subsequent to this period, the
facility was again inactivated and laid away in long-term storage, but
at a high state of readiness. Metal working operations at GAAP have
therefore only been active for a total of 9 years during the existance

of the installation.

After the plant was made inactive and laid away by Chrysler Corporation
in 1970, Voss Machinery Company, of Pittsburgh, Pennsylvania, became the
maintenance and surveillance contractor. Vulcan Manufacturing Company
currently leases two buildings at GAAP for light-metal machining work

and for storage and sale of construction supplies and hardware.

U.S. Army Armament Materiel Readiness Command (ARRCOM) has recommended
that GAAP be released as excess property. Currently, salvageable and
removable equipment is being packed and prepared for removal by Voss

Machinery Company for eventual release of installation property by the

Government .
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During 1979, the U.S. Army Toxic and Hazardous Materials Agency

(USATHAMA) conducted an installation assessment (IIA). The conclusion
of the assessment (Report No. 152, December 1979) was that no evidence
of contamination of the installation by toxic or hazardous materials or
contaminant migration potential existed as a result of past operations.
A further conclusion was that a final investigation be performed prior

to release of the property to provide a current clearance.

1.1 PURPOSE OF ENVIRONMENTAL SURVEY

1.1.1 Objective

The objective of the environmental survey of GAAP was to determine
whether the installation contained any contaminants which constitute a
hazard to human health as a result of exposure in future use or which
would cause significant environmental degradation during either plant
renovation or waste disposal. A second objective was to provide
recommendations of alternative methods for proper management and
disposal of hazards for identified contaminated areas. These objectives
support the USATHAMA (1979) recommendation for final assessment and

clearance.

During February and March 1982, ESE conducted the environmental survey
which consisted of the components described in the statement of work
outlined in Section 1.1.2. The results of sampling and analysis, review
of plant records, and facility inspection are presented in this report
along with an assessment of the contamination status of each GAAP
building and the grounds. Alternatives assessment and recommendations
for proper management and disposal have been presented for the

identified contaminated areas.

1.1.2 Statement of Work

The scope of the environmental survey included:
1. Examination and review of the Initial Installation Assessment

(IIA) (USATHAMA 1979) and the installation records;
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2. A detailed inspection of all installation buildings, grounds,
and underlying areas (sumps, the industrial sewer system,
basements, and the chip conveyer system);

3. Documentation of the location and evidence of leakage of any
transformers and oil-cooled electrical equipment; location of
peeling paint and insulation which was in poor repair; location
of all areas in the Main Manufacturing Building where liquid
sludge was present; and the location and evidence of leakage or
spills at present and past storage areas of petroleum, oil, or
lubricants (POL), solvents, and other industrial chemicals;
and

4. Sampling and analysis of the air within the buildings, paint
chipped from areas of peeling paint, insulation, water and
sludge from sumps and sewers, spilled oil, oil from leaking
transformers, and spilled material from the Former Oil Tanks

Farm.

Seventy-seven samples were collected and analyzed for the presence of
contaminants. A detailed matrix of the samples collected and analyzed
is presented in Section 2.0. Contaminants chemically or physically
quantitated included heavy metals (cadmium, chromium, lead, mercury, and
zinc) asbestos, polychlorinated biphenyls (PCBs) (PCB-1016 and
PCB-1260), and total trichlorobenzenes (TCB), These data were entered

into the USATHAMA computerized data management system.

This report presents a description of the technical approach used in
sampling and analysis in Section 2.0, and a summary of the results of
the inspection and chemical analysis, and comparison of the results to
relevant environmental and regulatory criteria in Section 3.0. An
assessment of each building and installation area is presented in
Section 4.0. Significant findings and conclusions are summarized in
Section 5.0. Recommended alternatives and actions are presented in
Section 6.0. A copy of the complete chemical data base and sampling

location coordinates is presented in the appendices.
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1.2 LOCATION AND ENVIRONMENTAL SETTING

GAAP is located in the southern section of St. Louis, Missouri, along
Southwest Avenue, east of the intersection of Southwest Avenue and Ecoff
Avenue near Scullin Steel Corporation. The installation covers
approximately 6 hectares and is divided into two parcels by the River
Des Peres, which is a man-made stormwater channel right-of-way. The

general location of GAAP is shown in Figure 1-1,

The environmental setting of GAAP has been described in the IIA
(USATHAMA 1979) and may be summarized as being located in an urbanized
industrial area. GAAP is comprised entirely of man-made structures,
buildings, roadways, or parking lots. Surface runoff and the industrial

process sewers are routed to the River Des Peres.

Figure 1-2 is an installation map for GAAP which shows the location of
the installation in the Universal Transverse Mercator System (UTM) and
identifies each of the buildings included in the survey. These
buildings are identified by number on the map. Only Building 17, the
Guardhouse, was not included in the environmental survey. 1In Table 1-1,
the identification key for each building included in the survey is
supplemented by a brief summary of past and current activities. As
shown in Figure 1-2, the Main Manufacturing Building is the pfincipal
feature of GAAP and encompasses the majority of the S-hectare southern
part of the installation. This building was the foundry prior to
rennovation and later housed the projectile production facility. The

Main Manufacturing Buildink covers approximately 3.1 hectares.

1.3 SUMMARY OF PAST OPERATIONS AND CURRENT ACTIVITY

1.3.1 Past Operations

The IIA performed by USATHAMA described the history of industrial oper-
ations at GAAP, which included 6 years as a steel foundry and 3 years as
a heavy machining works to turn steel billets to projectiles. Details

of the industrial process wastes generated and waste disposal operations

are presented in USATHAMA (1979). Laboratory operations, pest control,

1-4
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Table 1-1. Key to Building Locations and Summary of Activities
Activity or Operation During:
Building Designation Foundry and Casting Projectile Manufacture
Number or Name Operations 1943-1954 1967-1970 Current Activity
M Main Manufacturing Open Hearth Furnace Storage of Billets, Removal of Projectile
Building Operations and Ancillary Cutting, Drilling, Manufacturing Equipment
Activities, X-ray for Heat Treatment,
Quality Control, Machining Quenching, Support/
and Scale Removal Operations Maintence Facilities,
and Waste Treatment
Plant
13 Shipping and Unknown, not a Manufacturing Shipping and Receiving, Not in Use
Receiving/Scales Area Weighing of Rail Cars
House
14 0il Pump House Unknown, Possibly Oil Supply 0il Supply to Factory Not in Use--Chemical
to Foundry Storage
16 Administration Works Office & Dispensary Works Office and Administration
Building Administration
Building
18 Fire Equipment Storage, Laundry Fire Department Storage of Fire Fighting
Building Equipment
20 Quality Control Unknown Metalurgical Not in Use
Laboratory Laboratory
21 Cooling Tower Cooling Tower for Foundry, Unknown Not 1in Use
Building
25 Storage Building Foamite Building Unknown; Possibly Not in Use

Paint Storage,
Shipping and Receiving



GAAPFINAL.I/HTB-1.2

6/2/82
Table 1-1. Key to Building Locations and Summary of Activities (Continued, Page 2 of 2)
Activity or Operation During:
Building Designation Foundry and Casting Projectile Manufacture
Number or Name Operations 1943-1954 1967-1970 Current Activity
47 Butler Building Shipping & Receiving Shipping and Receiving Not in Use
31 Leased to Vulcan Main Office Building Perpetual Development Railroad Concrete
Manufacturing Co.; Corp. Leased Building Products Co.,
Subleased to Rail- Prepared Training Storage and Sales
road Concrete Pro- Aids, Graphics, and of Power Tools and
ducts (Subsidiary Processed Infra-Red Building/Roofing
of Vulcan) Since Film Supplies
1975
32 Powerhouse Supplied Power to Foundry Not in Use Not in Use
62 Leased to Vulcan Pattern house Leased, Light metal working
Manufacturing Co. Unknown tenants operations, stamping and
machining. Also Vulcan
Manufacturing Co. offices
-- Oil Tank Farm Supply 0Oil to Furnaces Not in Use Not in Use, Tanks
Removed
Sources: USATHAMA, 1979,

ESE, 1982.
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radiological activities, and disposal of solid and liquid wastes were
addressed. The conclusions of the IIA (USATHAMA 1979) were that there

was no evidence of contamination or contaminant migration at GAAP.

1.3.2 Current Activities

Operations ongoing at GAAP at the time of this environmental survey were
the following:
1. Installation management by ARRCOM, Building 16;
2. Dismantling, packing, and shipment of equipment by Voss
Machinery Company, in the Main Manufacturing Building;
3. Light metal machining and stamping by Vulcan Manufacturing
Company in Building 62; and
4., Storage and sales of small quantities of power tools and
certain building supplies, adhesives, epoxy, muriatic acid,
asphalt roofing compound, etc., by Railroads Concrete Product
Company, a subsidiary of Vulcan Manufacturing Company,

Building 31.

Handling and/or disposal activities related to toxic or hazardous
materials as determined by records search and interview of installation
personnel during the building inspection and/or sampling and analysis
are described in the assessment of each building in Sections 3.0 and
4.0. All other buildings at GAAP which are no longer in use and are
locked and abandoned with equipment or material stored inside are also

described.

1-9
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2.0 TECHNICAL APPROACH

The purpose of this section is to describe the technical approach to the
final installation inspection, sampling, and analysis which supports the
assessment of the contamination status of each building and area at
Gateway Army Ammunition Plant (GAAP). Data used for the assessment were
obtained through interviews with installation personnel, inspection of
all available installation records and drawings, thorough walk-through
inspection of the installation buildings and grounds, and sampling and

analysis.

2.1 ACTIVITY AND RECORDS REVIEW

During the December 22, 1981 project initiation meeting and field
investigations (February 15 to February 26, 1982), available plans and
drawings were reviewed to determine the locations of sumps and
underground structures, transformers and other electrical equipment,
insulated piping and the structure and location of production and
support activities. Records of chemical analysis of transformers and
electrical equipment were reviewed to determine the polychlorinated
biphenyl (PCB) content of these items. Results of these analyses are

presented in Appendix A.

The following installation personnel were interviewed:

Mr. Meryl! Humphries—--Intallation Manager

Mr. Elmer Jones--Voss Machinery Company, Site Manager

Mr. George Hillman--President, Vulcan Manufacturing Company
Prior to the on-site visits, the previous Installation Assessment

(USATHAMA, 1979) was reviewed in detail.

2.2 BUILDING INSPECTION

Each building at the facility was inspected to determine any potentially
hazardous materials which might be present in specific areas. The
locations of frayed, friable asbestos and peeling paint were documented,
and quantities of this material were inventoried. All transformers wvere
located, and all leaks of transformer fluid or apparent spill areas were

documented.

2-1
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All underlying areas, as well as the waste treatment plant in the Main
Manufacturing Building, were inspected and the presence of liquids and
sludge documented. Locations and approximate amounts of petroleum, oil
and lubricants (POL), solvents, and other hazardous materials were
documented as well as evidence of past spillage of such materials.
During the initial phases of the building inspection, sampling sites
were selected and approved by the U.S. Army Toxic and Hazardous

Materials Agency (USATHAMA) project officer.

2.3 SAMPLE COLLECTION AND ANALYTICAL METHODS

The environmental survey and assessment at GAAP included sampling and
analysis of metals and asbestos in air samples; metals in sludge and in
water; lead in paints; PCBs; total trichlorobenzenes (TCB) in sludge,
soil, and filter swabs; and confirmation of the presence of asbestos in
pipe insulation. The numbers of samples of each type and the sampling
and analytical methods employed are summarized in Table 2-1.
Seventy-seven samples were collected; 34 air samples, 13 insulation
samples, 8 paint samples, 7 PCB/TCB samples, and a total of |5 from
water, sediment, and sludge samples. Certain of these samples were
collected in duplicate to assess sampling variability. The purpose of
this section is to outline the specific collection, preparation, and
analysis procedures. The focus of method selection was the
defensibility of the procedure in terms of the USATHAMA Quality
Assurance Program (USATHAMA, 1980) and/or National Institute for
Occupational Safety and Health (NIOSH) certified sampling and analytical

procedures.

2.3.1 Lead In Paint

Paint coating the baseboards, walls, and ceilings of many unimproved
areas within the Main Manufacturing Building and the other buildings is
badly cracked and peeling. Samples of paint from selected surfaces were

collected and analyzed for lead content as described in this section.

Paint samples were collected by filling a clean 50-cubic centimeter

(cm3) Nalgene® bottle with pieces of paint pried from the surface.

2-2
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Table 2-1, Summary of Samples (bllected and (hemical Analyses Performed for Assessment of (ontamination of GAAP

Type of Sample Nurber Analytical
and Matrix of Samples Parameters Sampling Method Analytical Method and Reference
Air
Metals % Cadmium NIOSH Method P&CAM 173# ESE  7st
3 Chramium NIOSH Method P&CAM ]73% ESE @R 7S
3% Lead NIOSH Method P&CAM 173* ESE PB 7S
34 Zinc NIOSH Method PSCAM 173+ ESE NN
Mercury W% Mercury Impregnated Charcoal ESE W 2D
Asbestos 3% Asbestos Fibers NIOSH Method P&CAM 239* UBTLA*  NIOSH Method P&CAM 239
Pipe Insulstion 13 Asbestos Fibers NIOSH Method PSCAM 245 NIOSH Approved Method
UBTL after McCronett
Paint 8 Lead Collection of S0 am’ of
paint chips by scraping ESE PB 75
Soil/Sludge/Filter Swabs
PCB 7 PCBs Grab ESE FCB 016 24
ESE FCB 260 2
TCB 7 TCB Grab ESE TRIBZ M
Sludge/Water Water  Sludge
Metals 15 Cadmiun Grab ESE DI @R
1S Chramium Grah ESE RIT RIS
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Table 2-1. Sumary of Samples Collected and (hemical Analyses Performed for Assessment of Contamination of GAAP
(Continued, Page 2 of 2) .
Type of Sample Nuber Analytical
and Matrix of Savples Parameters Sampling Method Analytical Method and Reference
Sludge/Water 15 Lead Grab ESE PB3T PBTS
Metals
15 Mercury Grab ESE HGID HC D

* Fram NIOSH Marwal of Analytical Methods, Second Edition, Permanent and Certified Analytical Method Numbers,
PSCAM Naber 173 fram Volume 5, 1979, P&CAM Numbers 239 and 245 from Volume |, 1977,

t USATHAMA Test Name and MNumber.

** UBTL—Utah Biomedical Testing Laboratory.

tt UBTL—See text for references.

Source: ESE, 1982,
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Bottles were cleaned in accordance with the schedule shown in Table 2-2.
A stailnless steel spatula was used to scrape the wall. This implement
was cleaned between each sampling by wiping with a clean paper tissue
(Kim-Wipe®), rinsing with deionized water, then by drying with a second
tissue. The sampler wore a clean pair of disposable latex, surgical
gloves to make each collection. One collection was made in duplicate in

order to assess the sampling variability.

The procedure used to prepare the paint chips for analysis involved the
digestion of the sample with concentrated nitric acid, a process which
destroys all organic matter contained in the sample. This procedure has
been designed and certified for releasing metals from the more complex
and refractory matrix of soil or sediment and therefore is assumed to
release lead contained in the paint matrix. Formal documentation of
this method required the preparation of paint of known levels of lead
content, weathering of the paint, and collection for analysis. To
perform formal documentation was beyond the scope necessary to determine
any potential hazard from peeling paint at GAAP. The achievable
detection limit represented a sensitivity more than 10 times greater
than the detection limit required to determine whether the paint was
contaminated by lead at concentrations of 0.06 percent or greater. This
concentration represents the maximum safe level for lead in paint for
unrestricted use according to the Consumer Product Safety Commission

(USATHAMA 1981b).

Quality control samples were prepared and analyzed in accordance with
the USATHAMA Quality Assurance Program by spiking a paint sample with
lead prior to digestion. This spiking was performed by adding 100, 600,

and 1,200 ug of lead per gram of reference paint.

An additional reference sample (Standard Reference Material 1579,

Powdered Lead Base Paint) obtained from the National Bureau of
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Standards (NBS) was analyzed to confirm the ability of the digestion/
analytical procedure to quantitatively recover lead from paint. This
standard material contains 11.87 percent lead by weight. No powdered
paint at a lower lead content was available from NBS as a reference
material. The NBS reference paint was diluted by mixing at a ratio of
l part in 200 parts with dried, chipped, nonleaded oil-based paint. The
diluted mixture was designed to contain 0.06 percent lead (11.87%Z/200 =
0.592), the required detection limit to provide a realistic test of the
recovery of lead from paint at this level. This procedure provided a
matrix which approximated the tested paints from the installation. The
nonleaded paint was commercially purchased with assurances that it was
lead-free. As analyzed, this paint contained 0.05 percent lead. The
splking and recovery of the reference were calculated to account for

this factor.

2.3.2 Asbestos In Pipe Insulation

Numerous locations were observed where the insulation covering pipes was
in a poor state of repair. This insulation often consisted of what
appeared to be asbestos-containing material. Thirteen samples of this
insulation material were collected for analysis. Approximately 20 grams
of insulation were collected and placed in a labeled Nalgene® bottle.
Each bottle was cleaned in accordance with procedures described in

Table 2-2. Two sample sites were duplicated by collecting independent,
separate samples from the same location as a test of variability. These
were analyzed as separate samples., As a safety precaution during the
sampling, the sampler wore a particle mask and disposable rubber gloves.

A fresh pair of gloves was used for each collection.

Samples were shipped to Utah Biomedical Testing Laboratories (UBTL) for
analysis of bulk asbestos by NIOSH-approved polarized light

microscopical procedures referenced as follows:
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Source:

4/17/82
Table 2-2. Sample Container Cleaning Procedures
Analysis/ Container Cleaning
Parameter Type Matrix Procedure
PCB and TCB Glass Mason Jar Soil/Sediment 1
Metals Plastic Cubitainer Water 2
Glass Mason Jar Soil/Sediment 3
Filters for Metals
and Asbestos Plastic Filter Air 4
Mercury Tubes Sealed Glass Tubes
Containing
Impregnated Charcoal Air 4
Bulk Asbestos Nalgene® Bottles Pipe Insulation 5
Paint Chips--Lead Nalgene® Bottles Paint Chips 3
Procedures

Container is thoroughly washed with hot detergent and water.
Triple rinse with tap water. Triple rinse with deionized
water. Rinse with acetone. Rinse with hexane.

Rinse with 2 to 3 milliliters (ml) of Ultrex® grade
concentrated nitric acid. Drain thoroughly. Triple rinse with
deionized water.

Container is thoroughly washed with hot detergent and water.
Triple rinse with tap water. Rinse with 2 to 3 ml of Ultrex®
grade concentrated nitric acid. Triple rinse with deionized
wvater.

No cleaning procedure required. Use new container.

Container is thoroughly washed with hot detergent and water.
Triple rinse with tap water. Air dry.

ESE, 1982.
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McCrone, W.C. 1974. Detection and Identification of Asbestos by
Microscopical Dispersion Staining. FEnvironmental Health

Prospective, 9:57-61.

Dixon, W.C. 1978. Occupational Safety and Health Administration (OSHA)
METHODS (Internal Training Publication of the OSHA National Lab,
Salt Lake City, Utah).

Particle Atlas, Ann Arbor Science Publishers. n.d.

United States Environmental Protection Agency. Office of Toxic
Substances. 1979a. Asbestos-Containing Materials in School
Buildings, a Guidance Document: Part 1. Office of Chemical

Control, EPA, Washington, D.C.

UBTL is accredited by the American Industrial Hygiene Association (AIHA)
to perform asbestos analysis in air and in bulk samples and is the NIOSH
contractor for reference asbestos analysis. In addition, UBTL performs
asbestos analysis in the NIOSH interlaboratory quality control
[Proficiency Analytical Testing (PAT)] as a component of its AIHA

accreditation.

Quality control samples described as follows were included as blind
reference samples to accompany the 13 samples plus 2 field duplicates
collected at GAAP. Also, one of the samples collected at GAAP was split

and sent as a blind duplicate for analysis.

UBTL provided to ESE three known bulk asbestos samples which were
derived from the PAT program. ESE selected one of the three samples,
introduced it into the analytical batch as an unknown sample, and
submitted it to UBTL for analysis. All samples were run by UBTL in
accordance with the referenced procedure and the required quality
control requirements for NIOSH reference analysis. Results were
reported in terms of percent composition of various asbestos minerals in

the sample of weight.
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2.3.3 PCBs and Total Trichlorobenzenes

Samples of soil and other substrates were collected from areas where
transformer or hydraulic fluid appears to be leaking or to have leaked
to determine whether PCB or total trichlorobenzenes (TCB) contamination
has occurred. Samples were collected by directly scooping substrate
material into a glass jar which had been cleaned in accordance with the
procedures outlined in Table 2-2. As necessary, substrate was loosened
using a steel trowel which was triple-rinsed with hexane and dried with
3 Kim-Wipe® between samplings. The grab sample consisted of a full
bottle of material from the area of the leaked material most likely to
contain the highest PCB or TCB concentration. Samples of soil and oil
sorbent were collected in this msnner. Several transformers were
leaking onto bare concrete. To collect these samples, a clean
37-millimeter (mm) wembrane filter was used to swab the spill area. The
filter was then analyzed for PCB and TCB. One sample was selected and
sampled as a field duplicate. Samples were chilled to 4°C, returned to

the laboratory, and extracted within 14 days.

PCBs were analyzed semiquantitatively in terms of ARCLOR 1016 and
ARCLOR 1260 in accordance with USATHAMA method number 2M for organo-~

chlorine pesticides and PCBs in soil samples.

A modification of this PCB method was documented for semiquantitative
analysis of TCBs, as specified in the USATHAMA Quality Assurance Program
(USATHAMA 1980). The total concentration of TCB is reported; this
consists of three isomers of TCB: 1,2,3-TCB; 1,2,4-TCB; and 1,2,5-TCB.
The method has been approved as Method TRIBZ 2M.

2.3.4 Sampling and Analysis of Sludge and Water in Sumps, Tanks, and
Underlying Areas

All underlying areas within the Main Manufacturing Building (such as

sumps, quench tanks, and the chip conveyer system) as well as each of
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the industrial waste system manholes, and the waste treatment area were
inspected to document the locations where liquid or sludge was present.
Selected samples were taken for analysis of cadmium (Cd), chromium (Cr),
and lead (Pb), using the USATHAMA certified inductively-coupled, argon
plasma (ICAP) methods, and mercury (Hg) content using the USATHAMA
certified atomic absorption methods, identified in Table 2-1, for either

water or soil/sediment.

2.3.5 Air Sampling and Analysis

NIOSH-approved equipment and procedures were employed for sampling and
analysis of asbestos fibers, cadmium, chromium, lead, zinc, and mercury
in 34 samples of air from GAAP. Concentrations observed were compared
to OSHA Standards 29 CFR 1910.1000 and 29 CFR 1910.1001. The methods
for sample collection and analysis have been summarized in Table 2-1.
The following paragraphs describe the procedures which were used for
calibration, quality control, and analysis, and rationale for selection

of each method.

Cadmium, chromium, lead, and zinc were analyzed on filters collected
from each of the locations in accordance with P&CAM 173 and analyzed by
atomic absorption spectrophotometry or ICAP procedures. The quantita-
tive soil analysis methods for each metal (see Table 2-1) were used to
digest and analyze the filter and trapped material. Mercury was
analyzed by the certified soil method by flameless atomic absorption
after trapping particulate mercury and mercury vapor on and in an
impregnated charcoal absorbent. Mercury collection is separate from

that of the other metals.

A third collection was made for asbestos in air in accordance with
P&CAM 239. This required a separate collection from either of the
metals. Collected air filters along with quality control samples were

shipped to UBTL for analysis.
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Sampling Procedure--Ten sampling pumps, either Thomas-type (powered by

110 volts) or battery-powered personnel monitoring pumps [Mine Safety
Appliances (MSA), Model S or G), were individually calibrated to known
flow rates set between a value of 1 and 2 liters per minute (lpm) to
collect the metals (except mercury) and asbestos samples in accordance
with NIOSH protocol. Calibrated flow rates of 0.1 to 0.2 lpm were set
for mercury collection as recommended by NIOSH. Thomas Pumps were
fitted with fixed orifices, and the flow rate measured and recorded with
each separate sample train in place (3-Stage Asbestos Collector, 2-Stage
Metals Collector, and Charcoal Mercury Tube). The pump calibrations
were checked on a daily basis for each sampling system. Four of these
pumps were used to sample areas where an electric power source was

convenient.

The personnel monitoring pumps have adjustable settings. Each personnel
monitor was calibrated with the appropriate filter train in place and
set immediately prior to and following each filter run to verify the air
flow. Both pump types were checked at least every 20 minutes during
each filter run to verify proper operation. The length of the filtering
was recorded to the nearest minute. A total of 3 runs at each location
was required to collect samples for each of the three tests. Based on
the analytical sensitivity, a 2-hour filter run was judged sufficient to
attain a sensitivity one—tenth or less of the required criteria for each
of the three analytes. Since activity in all buildings except the
tenant machining operations is light or nonexistent, a 2-hour sample was
adequate to project a time-weighted average (TWA). In the tenant-
operated machine shop, an approximate 6-hour sample was required to

adequately establish the TWA.

The above procedures ensured that & known volume of air was sampled for
each test performed. At a flow rate of 2 lpm, 240 1 or 0.24 cubic
meters (m3) were collected during the 2-hour sampling period. At a
flow rate of 2 lpm, 720 1 or 0.72 a3 were collected during a 6-hour

test of the full working day. The volume sampled is related to flow
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rate by the following equation:

Volume sample (m3) = Flow rate (lpm) x time sampled (minutes)
1000 liters/m?>

A Teledyne-Hastings-Raydist® Model NALL-10K mass flowmeter and Model
H-10KMS transducer was used to measure total dilution air flow rates in
standard cubic centimeters per minute (cm3/min) to perform all

calibrations of air sampling pump systems. This instrument is traceable

to NBS.

Analysis of Cadmium, Chromium, Lead, and Zinc on Air Filters--Quantita-

tive atomic absorption or ICAP methods for each of these metals in soils
were used to quantify the metals collected on the 37-mm cellulose
acetate filters. ESE is certified to perform analysis of chromium,
cadmium, and lead by ICAP methods, and zinc by atomic absorption, as
shown in Table 2-1. Metals spiked in standard soil were used as quality
control test samples. The rationale for using the soils methods without
further documentation is that the matrix of airborne particulates plus

the cellulose acetate filter approximates a soil environment.

In addition to USATHAMA certification for analysis of all four metals,
ESE is accredited by AIHA to perform analysis of three of the metals
(cadmium, lead, and zinc) on filters by either ICAP or atomic absorption
and has collaborated successfully in the NIOSH PAT program for 4 years.

ESE holds AIHA laboratory accreditation number 110.

Analysis of Mercury in Impregnated Activated Charcoal Tubes--Prepared

tubes (commercially available from MSA, Pittsburgh, Pennsylvania) were
analyzed after digestion using the USATHAMA-certified method for
analyzing mercury in soil by Flameless Atomic Absorption. Rationale for
use of this method without further documentation was that the digestion

1s quantitative and will liberate mercury from the charcoal as well or

(353
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better than from the soil matrix. Use of the charcoal tube for mercury
collection has been approved by NIOSH as a method for collection of
mercury from atmospheres and is reported by Crable (1982) to be superior
to the sniffer procedure specified in the Scope of Work. Use of the
colorimetric sniffer test would require complete documentation,

including generation of known concentrations of mercury in air.

Analysis of Asbestos Fibers on Air Filters--Air filters collected in

accordance with P&CAM Method 239 were sent along with quality control
filters to UBTL. The credentials of this laboratory have been presented
in a previous paragraph. Quality control samples sent included the
filters from colocated monitoring pumps and four 37-wm filters which
were components of previous PAT programs and for which ESE knows the
true asbestos fiber density. These were introduced into the analytical
batch to be indistinguishable from the filters which were obtained from
GAAP.

Reporting of Air Sampling and Analysis Data--Results of the analyses of

metals on filters and mercury in the charcoal, as well as the asbestos
on filters, were reported in terms of concentration (or number of
fibers) per cubic meter of air. For metals collected on filters, the
filter was digested as described in P&CAM Method 173 and the extract
analyzed. The result in terms of ug metal/milliliter (ml) extract were
converted to milligrams per cubic meter (-g/m3) exactly as described

in Section 10, page 173-10 of the procedure. For mercury collected in
the charcoal tube, a similar calculation vas made. (The only difference
was the weight of charcoal in the tube was determined gravimetrically.)
Mercury was analyzed by cold vapor atomic absorption, the result
obtained in ug per gram of charcoal, them converted to ug/n3 by the

calculations referenced in the previous paragraph.

Air filters on which asbestos was collected were submitted to UBTL for
analysis. The total fiber count per filter was obtained for fibers

longer than 5 microns or nannometers (nm). This count was converted to
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concentration in fibers/m3 air as described in P&CAM Method 239

Section 10.

2.4 DATA MANAGEMENT
The sampling and analysis data were entered into the USATHAMA
Installation Restoration Management System (IR-DMS) into map location
and chemical sampling and analysis files. The map location file was
developed for each sampling point from an existing map of GAAP in the
IR-DMS files. Sample locations were plotted on copies of the map and
entered into the IR-DMS by digitizing the points. The resultant map
file was checked and validated in accordance with MIL-STD 105 as
specified in the USATHAMA Quality Assurance Program, (USATHAMA, 1980).
This file is appended as Appendix B to this report. The figures which
show the location of samples collected in the survey are derived from
the digitized map. Samples from GAAP consist of two site types:
building interiors and building exteriors. Site identifications (ID)
were developed in accordance with the Installation-Restoration Data
Management System Users Guide (USATHAMA 1981). The 10-character format
of the site ID for building interior samples are as follows:
* % % *x ok t @ x x x
*--corresponds to building number, up to five characters. (At GAAP
the last two or three characters are usually blanks.)
t--corresponds to location, possible entries; F-floor; C-ceiling;
W-wall; V-vent; B-baseboard; S-window sill; P-pipe; H-bench;
K-sinks; T-cabinet; D-drinking faucet; E-exhaust hood; O-drying
oven; Z-composite sample; Q-equipment; I-intersection; A-air
sample.
@——corresponds to floor level, 0, 1, ...9
0 = basement
1 = first floor

x—--corresponds to sample site number 00l - 999 (three numbers)
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The format for building exteriors is similar and is as follows:
* * X k *¥ qdyyxx
*--corresponds to building number as for building interior.
d--corresponds to direction from building; N-north; S-south;
E-east; W-west; R-roof; and W-wall.
yy-—-corresponds to distance from the building in meters.

xx--corresponds to sample number 01...99 (two numbers).

The following conventions were used for building nomenclature adapted
from the building name or number as presented in Table 1-1. Buildings
which were identified by number (13, 16, 25, etc.) were identified in
the sampling site ID by the designation B number, for example Bl3,

corresponding to the building designations Table 2-1 and Figure 1-2.

The Main Manufacturing Building, designated as M on the installation
map, is a large and complex building that has numerous areas located
within it. The building is coastructed on a grid system with
longitudinal supports designated by letters with A being the northwest
wall and H being the southeast. Major longitudinal supporting columns
or walls are designated as A, B, C, D, E, F, and H. The lateral
supports are designated by number and run from | at the southwest wall
to 79 at the northeast wall. The lateral and horizontal components of
the grid system are carried in the site ID's as a letter designating the
column, followed by a number designating the distance along the long
axis of the building beginning at the southwest wall (e.g., M79, MI18,
M57, etc.).

The identity and integrity of all samples received from the field were
verified by the quality control coordinator by inspection and comparison
of the sample labels with the chain—of-custody record and copies of the
field notes and the samples were logged into the data management system.
At this point, unknown reference samples were entered into each

analytical batch as a quality coatrol check. Performance records for
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all these were maintained to verify analytical accuracy. At least one
of these types of reference samples was analyzed in each analytical

batch.

All laboratory analytical data were reviewed and entered into ESE's
computerized data management sytem. After all quality control checks
were passed, a computer program was run to reformat the data to conform
to USATHAMA chemical sampling and analysis data files. These files were
taped and data sent to the USATHAMA Installation Restoration--Data

Management Systems (IR-DMS) at the Tier-! level of a 3-tiered system.

The Tier-1 files were upgraded to Tier-2 by USATHAMA after the ESE Data
Management Coordinator checked the data using USATHAMA's data format
checking program and after the ESE Quality Assurance Supervisor had
validated the data. Tier-2 files are structured according to the
formats outlined in the IR Data Management User's Guide (198la). All
Tier-2 files contain only validated data records. The Tier-3 level
consists of a Data Base Management System loaded from validated Tier-2

files.

Validation of the data to upgrade from Tier-l to Tier-2 was accomplished
by testing the accuracy and control of randomly selected data entries.
For a specified percentage of the entries, the results were traced
through the entire system and verified. The acceptable error level (MIL
Standard 105) is 0.25 percent. The number of errors expected for this
accuracy level was compared with errors for sets of data entries of
varying sizes. Comparison of the number of errors found with the number
of errors expected is the basis of acceptance or rejection of a set of
data. All data quality control results, sample chain-of-custody
procedures, and the transcription processes were validated before data
were entered to the Tier-2 level. The complete chemical data file are

appended as Appendix C.
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3.0 TECHNICAL RESULTS--ANALYSIS OF CONTAMINANTS

The purpose of this section is to summarize the results of chemical
analysis of the:

l. Lead content in peeling paint;

2. Asbestos content of pipe insulation materials;

3. Metals content of water and sludges in the sumps, process
sewer systems, and basement areas of the Main Manufacturing
Building;

4. Polychlorinated biphenyl (PCB) and total trichlorobenzenes
(TCB) content of leaking transformer oil, swabs of areas where
spills have or are likely to have occurred, and solid samples
believed contaminated with PCB; and

S. Asbestos and metal content of the air in various buildings.

Also summarized is the location of leaking transformers; storage
locations and spills of petroleum, oil, and lubricants (POL); solvents;
and other hazardous materials; and the location of peeling paint and
asbestos insulation. Sampling locations, site identification (ID), and
Universal Transverse Mercator (UTM) coordinates for all samples
collected are appended as Appendix B. The complete chemical data base

is appended as Appendix C.

For each type of contaminant examined, the applicable regulations
governing the disposition and disposal are cited. Those materials which
violate criteria, regulations, or which cause either environmental
degradation or human health hazard are identified and alternative
corrective actions described which would mitigate the degradation

and/or bring GAAP into compliance with applicable regulations. Where
different levels of effort would be required to release GAAP for
unrestricted use when compared to industrial use, the effort to achieve

both types of release are identified.
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3.1 PAINT LEAD CONTENT

Following a detailed visual inspection of the facility, samples of paint
chips collected from eight areas of peeling paint representative of the
overall installation, were analyzed for total lead content. Four of
these sites were located in the Main Manufacturing Building. At one
site in the Main Manufacturing Building (M79), two samples were
collected from the same area to assess the variability in paint lead
content. Two samples were collected in Building 31, and one each was
collected in Buildings 32 and 16. These buildings were selected because
they contained relatively large areas of painted surface and large
amounts of peeling paint. The following list describes the samples

collected.

Site ID Description of Samples

M57 w100l Beige to off-white paint taken from wall of old
office area

M58 W1001 Gray paint from doorway of office

M65 w1001 Orange paint from metal column in phosphate area

M79 w1001 Green paint from door to paint room

M79 W1002 Duplicate of M79 W100l

B31 w000l From wall 1in basement of Building 3!

B31 W1001 From wall on first floor of Building 31

B32 Q1001 From boiler cover in Powerhouse

B16 W1001 From wall on first floor of Building 16

Many of the buildings contain significant areas of peeling paint.
Exceptions are Buildings 21, 25, 18, and 47. 1In the occupied buildings
(Buildings 16, 31, and 62), the areas vwhich are in use are relatively
free of peeling paint and in good repair. Unused portions of these
buildings contain numerous areas of peeling paint. Section 4.0 presents
a detailed inventory of the location of peeling paint in each building.
The amount of peeling paint was estimated to constitute less than one

percent of the painted areas of the installation overall.
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All of the samples of paint collected at Gateway Army Ammunition Plant
(GAAP) contained lead in excess of 0.06 percent. This percentage is the
maximum safe level for lead in paint for unrestricted use according to
the Consumer Product Safety Commission (USATHAMA, 1981b). The test re-~
sults for lead content in the paint samples are tabulated in Table 3-1.

The locations of the samples collected are shown in Figure 3-1.

Except for the samples collected in duplicate at the north end of the
Main Manufacturing Building, all the samples contained less than

1.00 percent of lead. The samples collected from the same location were
different by approximately 150 percent. The lead content is apparently
quite variable and 1s probably a function of the number of coats or
thickness of the application of different paints, each containing
different concentrations of lead and the amount which has already flaked

off.

The paint samples contained 0.09 to 2.75 percent lead; therefore, it is
probable that all or nearly all peeling paint at GAAP exceeds the
Consumer Product Safety Commissioa criterion for unrestricted use. No
such criterion exists for paint used in industrial applications. Areas
of GAAP where paint is not peeling are suitable for industrial use with
no action with respect to existing painted surfaces. Areas where
peeling paint occurs could present an exposure hazard in terms of
airborne lead which is regulated to a maximum concentration in air of
0.15 milligrams per cubic meter (mg/m3) as a time-weighted average
(TWA) in the working environment, sccording to the American Conference
of Governmental Industrial Hygiemists (USATHAMA, 1981b). If not
removed, lead dust exceeding this limit could be generated during
removal of peeling paint, renovatioan, or during future industrial
activity. Undisturbed, the peeling paint does not release significant
lead; no detectable lead was observed during the air monitoring phase at
GAAP (see Section 3.6). Areas wvhere paint containing lead is peeling

are suitable for industrial use as long as an airborne lead hazard is
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Table 3-1. Paint Lead Content at GAAP

Sample Total Lead Content
ID Building uglg Percent
MS57 W1001 M 930 0.09
M58 w1001 M 4,750 0.48
M65 W1001 M 2,030 0.20
M79 W1001 M 12,300 1.23
M79 W1002 M 27,500 2.75
B16 w100l 16 1,350 0.14
B31 w000l 31 3,390 0.34
B31 w100l 31 1,580 0.16
B32 Q1001 32 6,530 0.65

Source: ESE, 1982.
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not present. All peeling paint containing lead posing an ingestion
hazard must be removed prior to release for unrestricted use. However,

paint that is not peeling is suitable for either industrial or

unrestricted use.

In order to release GAAP for use restricted to industrial operations or
activities, all peeling paint which must removed, should be removed in
accordance with sound Occupational Health and Safety Agency (OHSA)
practices and disposed into a hazardous waste landfill. Such removal
practice includes monitoring the airborne lead content and worker
protection measures of wearing respirators, coveralls, and caps. OSHA
regulations applicable to permissible airborne lead concentrations and
worker protection are contained in 29 CFR 1910.1025. Paragraph (c) of
the regulation specifies permissible lead levels; worker protection
requirements are described in paragraphs (f) (respiratory protection)

and (g) (protective work clothes and procedures).

The removed lead paint chips would probably constitute a volume of less
than 10 cubic feet, assuming a total area of peeling paint of no
greater than 10,000 square feet at GAAP. The costs to test the removed
paint for EP toxicity and ignitability in accordance with Resource

Conservation and Recovery Act (RCRA) regulations [Federal Register,

45(98):33140-33150; U.S. Environmental Protection Agency (EPA), 1980)
would exceed $100.00. Costs to dispose of the paint as hazardous
material would be approximately $60.00 [the cost for disposal of two
drums of hazardous waste according to Bob's House Service, a licensed
hazardous waste service in St. Louis (Bob's House Service, 1982)]. Cost

of transport would be equal for both types of disposal.

To release GAAP for unrestricted use, all present paint posing an
ingestion hazard would have to be removed. Since the results indicate
that most, if not all, of the paint exceeds 0.06 percent lead, it would
not be economically feasible to determine whether any small areas would

be salvagable without paint removal. Labor costs to remove all
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lead-containing paint at GAAP would greatly exceed the cost for removing
only the peeling paint. Removal of the large areas of paint could be
effected by sand blasting or stripping. The paint chips and sand or
solvent solutions would have to be tested but might be hazardous
materials by definition of toxicity and/or ignitability (for solvent).
Costs for removal of paint to clear GAAP for unrestricted use would be
10 to 100 times greater than to clear the installation for industrial

use.

3.2 INSULATION ASBESTOS CONTENT

Each of the buildings at GAAP was inspected in order to determine the
presence of asbestos insulation which is in a poor state of repair.

This determination was made by visual inspection of frayed insulating
materials and confirmed by analysis of samples of the insulation from

13 sites. Four sites were located in areas of the Main Manufacturing
Building; the remaining samples were located in other buildings at GAAP.
Sampling sites are shown in Figure 3-1. These samples were examined for
the presence and composition of asbestos minerals by polarized light
microscopy by Utah Biomedical Testing Laboratory (UBTL). The laboratory
report from UBTL is appended as Appendix D. Two sites were sampled in
duplicate, one in the Main Manufacturing Building and the other in
Building 3l. In addition, a blind reference asbestos mineral standard

was included in the sample set.

Asbestos is a well known health hazard since it may cause fibrosis of
the lung or malignancy of the lungs, stomach, and colon. The potential
for exposure of persons at GAAP either by inhalation of airborne
particulates or a result of ingestion of fibers which might reach the
mouth exists whenever asbestos insulating materials are in a poor state
of repair. Asbestos was commonly used as an insulating material when
GAAP was constructed. Asbestos which is friable (in a poor state of
repair) may easily become airborne, and therefore constitutes a

potential health hazard (29CFR 1910.1001).
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It was reported that during renovatton in 1967, asbestos insulation in
the renovated areas was replaced by fiberglass materials. The
inspection of the buildings showed that insulation was present primarily
as a pipe wrapping and as a coating on boilers and other equipment. The
only buildings which contained no insulation were Buildings 25 and 47.
In areas renovated in 1967 or currently in use, insulation generally was
in good repair, and most appeared to be fiberglass rather than asbestos.
In these areas, only small amounts of frayed material were present. In
areas which were not renovated in 1967 or are currently not in use,
tnsulation was generally in poor repair and looked like asbestos.
Details of the location and condition of insulation in each building are

inventoried 1n Section 4.0.

Table 3-2 presents a description of the insulation samples collected to
test for asbestos content. Table 3-3 summarizes the asbestos content of
each sample. Only two samples did not contain asbestos: B2l Ql001,
insulation above a light in the Cooling Tower Building, Building 21, and
B20 FO000l, scraps from the basement of Building 20, the Quality Control
Laboratory. These samples were visually distinct from the asbestos
containing samples. The computerized data base accepts the insulation
data on a positive or negative basis (PP or NN) only. Qualitatively,
the samples were determined to be chrysotile or mixtures of chrysotile
and amosite. These were both asbestos minerals; therefore the asbestos
insulation sampled has been confirmed to be asbestos-containing.
Fiberglass insulation is visually distinct in character. Insulation in
the buildings that is listed as asbestos (see Section 4.0) must

therefore be considered to be asbestos.

At GAAP, only Buildings 21, 25, and 47 were free from friable asbestos

insulation.

Frayed asbestos insulation may cause a violation of OSHA regulations for
asbestos content in air (29 CFR 1910.1001) if it is disturbed during
industrial or other activity. The extent of exposure is a function of

the asbestos content, air movement, and friability of the asbestos.
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Description of Insulation Samples Collected at GAAP

Sample ID

Building

Description of Sample

M10

M57

M60

M79

M79

Bl4

Bla

B20

B20

B21

B3l

B31

B3l

Plo0l

P1001

P1001

P1001

P1002

P1001

N1001

F0001

P1001

Qlool

Q0001

Q0002

P1001

Main Manufacturing
Building

Main Manufacturing
Building

Main Manufacturing
Building

Main Manufacturing
Building

Main Manufacturing
Building

Building 14, 0il
Pump House

Building 14, Outside

Building 20,
Laboratory

Building 20,
Laboratory

Building 21, Cooling
Tower Building

Building 3!, Railroad
Concrete Products
Building

Building 31, Railroad
Concrete Products
Building

Building 31, Railroad
Concrete Products
Building

Pipe insulation, office area along
north wall at E-10%

Pipe insulation in north foundry
at E-57%*

Pipe insulation in north foundry
at E-60%

Pipe insulation at east end of
building at G-79*

Duplicate of M79 P00l
Pipe insulation on first floor;
pipe insulation on pipes

Outside, north of Building l4;
scraps of insulation

On basement floor; pipe insulation
from first floor

On basement floor; pipe insulation
from first floor

Asbestos 1insulation above light

Insulation from boiler in basement

Duplicate of B3l QQOOO!

Pipe insulation from first floor
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Table 3-2. Description of Insulation Samples Collected at GAAP
(Continued, Page 2 of 2)
Sample ID Building Description of Sample
B32 POOOI Building 32, Power- Pipe insulation from large
house diameter pipe in basement; pipe

insulation from first floor

B32 P1001 Building 32, Power- Pipe insulation from large
house diameter pipe in basement; pipe
insulation from first floor

* In Main Manufacturing Building, E-10, etc., indicate nearest support
column,

Source: ESE, 1982,
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Table 3-3. Results of Analysis of Insulation Samples Collected at GAAP
Sample ID Asbestos Minerals and % Content
M10 P1001 PP* 50-60% Chrysotile**
M57 P1001 PP ~ 50% Chrysotile
M60 P10OL PP ~ 50% Chrysotile
M79 Pl001 PP 10-20Z Chrysotile, 10-202 Amosite**
M79 P1002 PP 30-40Z Chrysotile, 10X Amosite
Bl4a P1001 PP 50-60% Chrysotile
Bl4 NO10O1 PP ~- 20X Chrysotile, 50-60% Amosite
B20 F000! NNt No Asbestos Detected
B20 P1001 PP 40-50 Chrysotile
B21 Qloo1l NN No Asbestos Detected
B3l Q0001 PP ~~ 102 Chrysotyile, 40-50Z Amosite
B31 Q0002 PP 5-102 Chrysotile, 501 Amosite
B31 P100! PP 60-70% Chrysotile
B32 P00O1l PP 1-2Z Chrysotile
B32 P1001 PP 50-60% Chrysotile
Note: In Main Manufacturing Building E-10, etc., indicate nearest

support column.

* PP = Positive-—-contains asbestos.
t NN = Negative—does not contain asbestos.
** Amosite and Chrysotile are asbestos minerals.

Source:

ESE, 1982.

w
!
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Removal or encapsulation of all torn or frayed insulation which appears
to be asbestos would be required before GAAP could be cleared for
release for industrial use. Undisturbed, however, the frayed material
does not appear to cause detectable airborne asbestos (see Section 3.6).
To release GAAP for unrestricted use, all asbestos-contalning material
tncluding that in good repair would have to be removed or permanently
encapsulated. Encapsulation would require periodic inspection to ensure
the integrity of the capsules. The amount of asbestos insulations which
is in poor repair is less than 5 percent of the total amount of asbestos
insulation. Costs to remove all the asbestos to allow unrestricted use

would be 20 to 100 times that for cleaning up GAAP for industrial use.

Cleanup procedures and personnel protection for asbestos removal are
described by OSHA in 29 CFR 1910:1001. These may be summarized as

follows.

Personnel working with asbestos-containing materials must be provided
with respirators, coveralls, gloves, foot coverings, and head coverings.
Nonwoven disposable coveralls should be available for use in heat stress
situations. Where feasible, personnel working with asbestos containing
materials should moisten these materials with a water mist prior to
removal and handling. This practice will reduce the generation of
airborne materials. Air monitoring for airborne asbestos concentrations
is required during removal operations. Personnel working with
asbestos-containing materials should be informed of the potential hazard

and receive training on the health hazards of asbestos exposure.

Removed asbestos must be encapsulated in two layers of protection and

then may be disposed into a state-approved landfill,
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3.3 TRANSFORMER INVENTORY AND SURVEY OF PCBs AND TOTAL
TRICHLOROBENZENES

An inventory and inspection of all transformer locations at GAAP was
made as a part of the survey in order to determine whether any of the
in-service equipment was leaking. At present, there is no out-of-
service electrical equipment at GAAP. A total of 12 transformers at the
installation are U.S. Government property. At present 17 transformers,
all located outside of the GAAP buildings, are the property of Union
Electric Company (UEC). The locations and designations of this

equipment are shown in Figure 3-2,

The regulations which control the uses and disposal of PCBs have been

promulgated by the EPA in Federal Register, 44(106):31514-31568 (EPA,

1979b). This regulation defines the transformer PCB nomenclature with
reference to the PCB content of the contained fluids and has regulatory
implications. Specific definitions are given for other PCB-containing
or contaminated items. For the purposes of this report these regulatory
definitions are used in describing transformer contamination status and
‘the status of other material which may contain or be contaminated with
PCBs. The following definitions, as used in the cited EPA regulation
(EPA 1979b), will be adhered to when describing transformers and other
materials at GAAP.

l. "PCB Item" is defined as any PCB article, container, or
equipment which contains or has as a part of it any PCB(s) at a
concentration of 50 parts per million (ppm) or greater.

2. "PCB Transformer" is amy transformer that contains 500 ppm of
PCB or greater.

3. "PCB-Contaminated" is any transformer that contains 50 ppm or
greater of PCB but less than 500 ppm of PCB.

4. '"Non-PCB Transformer” is any transformer that contains less

than 50 ppm of PCB.

Records of testing of transformers were available; however, no PCB

3-13
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NOTE: The 12 transtormers which are
government properly are identitied by
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analyses had been conducted prior to 1981. Present installation
management was reported to have been assured by past management that no
PCB transformers remained at GAAP. Analysis of the 12 transformers
which were government property were performed in late 1981 and early
1982 and showed that seven were PCB transformers. Table 3-4 describes
the U.S. Government transformers and summarizes the results of PCB
analyses which were performed by CHEMO-SERVICES Associates, Inc. (2948
South Brentwood Boulevard; St. Louis, Missouri; 63144). The analytical
reports are appended as Appendix A. Transformers which were leaking at
the time of the survey are also noted in Table 3-4. Samples of oil
leaking from transformers were analyzed for PCB-1016, PCB-1260, and TCB.
The analytical results for the samples of leaking fluid are presented in

Table 3-5.

It was reported that spills and leaks have occurred from storage of fuel
oils at the Former Oil Tank Farm. In addition, hydraulic metal-forming
equipment removed from the Main Manufacturing Building was stored within
the bermed areas of the tank farm while awaiting shipment. Two samples
of oil-soaked material were collected from the tank farm area and
analyzed for metals (see Section 3.4), PCB-1016, PCB-1260, and TCB.
These sampling locations, TFl E1801 and TF2 E0402, are shown on

Figure 3-2 and the results tabulated in Table 3-5. Sample TF2 E0402 was
collected at the southwest corner of the bermed area near Building lé4.
This sample was composed primarily of a gravelly soil matrix which was
black as a result of saturation with oily material. The other sample,
TFl1 E801, was a soil matrix which was cemented together by an asphaltic,

oily substance.

One additional GAAP sample, M23 KI100l, was analyzed for PCB and TCB oil

from the Nosing Press Pit.

3.3.1 Transformer Status

The analytical data in Table 3-5 confirm the results of Chemo-Services

(Appendix A) which indicate those leaking transformers which are
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Trans former
Designat ion

Description

(Lacations shown in Figure 4)

PCB Status as analyzed by
CHEMD-SERVICES (Appendix A)*

Approximate Leaking
Areat

Sample
ID

ITS (Main Substation)

2TS (Main Substation)

3TS (Main Substation)

4TS (Main Substation)

STS (Main Substation)

6TS (Main Substation)

Substation 8
Transformer |

Transformer 2

West inghouse, 400 gallons
oil, three UEC transformers

are located here also

West inghouse, 400 gallons
oil, are located here also

West inghouse, 400 gallons

oil, Serial No. 3162131

West inghouse, 400 gallons

oil, Serial No. 3162126

No identification plate

Niagara Transformer Corp.
Serial No, 37189, Contains

454 gallons, ASKAREL

Westinghouse, contains
INERTEEN Y00 gallons
Serial No. YCR-94582

Westinghouse, contains
INERTEEN 425 gallons
Serial No. YCR-94613

Non-PFCB transformer

Non-PCB transformer

Non-PCB transformer

No—PCB transformer

Non-PFCB transformer

PCB transformer

PCB transformer

PCB transformer

Not Leaking

0.9 m?

9.2 m?

0.9 m?

0.9 m?

Gross leakage, absorbed
in vermiculite

Not leaking

10 c?

M2TS NOSO4

M35 K000l
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Table 34. Inventory of Transformers which are U.S. Government Property at GAAP (Continued Page 2 of 2)
Transformer Description PCB Status as analyzed by Approximate Leaking Sample
Designation (Locations shown in Figure 4)  GEMD-SERVICES (Appendix A)* Areat D
Substation 9
Transformer | Westinghouse, contains PCB transformer Not Leaking
INERTEEN 425 gallons
Serial No. YCR-94611
Transformer 2 Westinghouse, contains PCB transformer 0.18 m? MIT2 F2005
INERTEEN 300 gallons
Serial No. YCR-94583
Substation 10
Transformer 1 Westinghouse, contains PCB/0i] mixture may be either Not Leaking
425 gallons PGB transformer or PCBH-
Serial No. YCR-94612 contaminated transformer
Transformer 2 Westinghouse, contains FCB transformer 60 cm? M24T2 F2006

INERTEEN X00 gallons
Serial No. YCR-94581

* Assessment of PCB status was based an results of CGHEMO-SERVICES A(B analyses for oil fram each transformer. Results are
appended & Appendix A.

t This is the estimated area which either was covered by oil or where the floor was stained by oil in the wmediate vicinity of
the transformer.

Source: ESE, 1982,
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Table 3-5. Results of PCB-1016, PCB 1260, and TCB Analysis
Cancentration of:
Sample ID Sample Description PCB-1016 PCB 1260 Total PCB Total TCB
Transformer Sawples:
MZTS NDSO4 Transformer filter swab of spill 0.07 ug/an?  <0.07 ug/am? <0.14 ug/an? <0.004 ug/am?
area, transformer 2TS
MIT2 F2005 Filter swab of spill area, 800 ug/a? 2,000 ug/ 2,800 ug/ar? 90 ug/aul
Transformer 2, Substation 9 '
MI24T2 FZ006  Filter swab of spill area, 1,000 ug/an?® 5,000 ug/ar? 6,000 ug/cu? 1,000 ug/an?
Transformer 2, Substation 10
M35 KDOOL Vermiculite sbsorbant soaked 8,000 ug/an? 60,000 ug/am? 68,000 ug/am? 10,000 ug/an
with fluid, Transformer 6TS
Nosing Press Pit:
M23 K100l Oil fram pit 0.05 ug/g 0.03 ug/g 0.08 ug/g 9 ug/g
Former Oil Tank Farm:
TF1 E1801 Oily, esphaltic waste plus soil 50 ug/g 400 ug/g 450 ug/g 50 ug/g
TF2 E0402 Gravel/soil soaked by oil 0.5 ug/g 2 ug/g 2.5 ug/g <10 ug/g

Note: 1) Analysis of filter swabs or vermiculite absorbent confirms the PCB status of the leaking transformer as reported
by GHEMO-SERVICES, Table 34. The oil as analyzed by GHEMO-SERVICES swas either mineral oil, nearly pure PCB, or
a mixture of PCB ad mineral oil.
2) Regulatory standards for PCB and TCB applying to the spilled material are those cited in the text fram EPA 1979b.
< 50ppm - Non—PCB or not contaminated in a solid matrix such as soil
> 50ppm < S00ppm - PCB~contaminated
> 500ppm - KCB material

Source: ESE, 1982.
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PCB-transformers, since the leaking area swabbed contained large
quantities of PCB compared to the leaked area under Transformer 2TS in
which the swab contained no PCB. The exact concentration of PCB in the
o1l spread on the floor cannot be accurately assessed because of the

nature of the sampling technique.

The results of analysis and inventory therefore show that in-service
(but de-energized) transformers at GAAP contain PCBs and TCB and that
these compounds are leaking in the Main Manufacturing Building. The
leaking transformers constitute improper use of PCB-containing equipment

(EPA, 1979b) (44 Federal Register, 31514-31568) because the PCBs are not

being used in a totally enclosed manner. Leakage also constitutes
improper disposal of PCB. Results of the survey indicated that none of
the UEC transformers are leaking, their PCB status is unknown; however,
they do not need to be analyzed as long as they are in-service. Up-keep
and removal are the responsibility of UEC. Leaking transformers which
are the property of the U.S. Government must be repaired and the leaked
material cleaned~up, containerized, labeled, and disposed of in
accordance with regulations in Federal Register, 45(98):31530-31532 and
31543-31548 (EPA, 1980). In-service PCB transformers must be labeled in

accordance with EPA regulations and inspected monthly for leakage.

Removal of PCB transformers or PCB-contaminated transformers when GAAP
is excessed does not constitute disposal as long as the items are
intended for other use. Inspectiomn, labeling, and storage requirements

are similar to those for actual in-place transformers.

Cleanup requirements for the U.S. Government transformers at GAAP,
therefore, are to label and properly transport PCB and PCB-contaminated
transformers in accordance with EPA regulations after repairing all
le;king items. These items must be transported in accordance with
Department of Transportation (DOT) requirements which call for packing
the items in absorbant, inspection every three months, and labeling the

container with EPA-approved PCB labels and as DOT classifications ORM-E.
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The rules and containers specifications are published in 40CFR761(c)(6).
Leaked PCB and TCB should be cleaned and disposed in accordance with the
cited regulations. Appendix E also summarizes the regulations governing
storage, labeling and transport of PCB-transformers (Supp. E-8 through
E-15).

3.3.2 Contamination of the Former Oil Tank Farm

The bermed area of the Former Oil Tank Farm has been contaminated by
PCBs and TCB as a result of past disposal and storage practices. The
area inside the berm is a concrete pad with numerous spills of asphaltic
material, 2 to 4 centimeters (cm) thick. Some gravel and soil are
present in the spills. Sample TF]l E180l contained a total of 450 micro-
grams per gram (ug/g) of PCB and 50 ug/g of TCB. Contamination
migration 1s prevented by the berm; however, prior to release, the
PCB-contaminated materials must be removed, containerized, labeled, and
disposed in accordance with EPA regulations (EPA, 1979b). Testing of
the floor of the area after removal would be required to assure the
effectiveness of decontamination. There are 10 to 20 spills evident in
the area. The total area covered by spilled material was estimated to

be approximately 250 square feet (5.8 m?).

The overall quantity of PCB-contaminated material cannot be estimated
from the present data, since some spills may involve fuel oil rather
than PCB-contaminated or PCB oil. The high (approximately 500ppm)
concentrations found in sample TFl E1801 suggest that leaking PCB

equipment had been stored in the bermed area.

The spilled asphaltic, oily material should be removed. There are two
alternative strategies for clean up.
1. Clean all apparent spills and test residual and background pad
areas within the berm.
2. Test to determine the spills which are contaminated, remove the

required material, decontaminate the surface, and retest.

Engineering Systems Company (ENSCO), Eldorado, Arkansas, is the closest

incinerator which will accept PCBs; PCB-contaminated soil material can
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be disposed of at S5150.00 per drum (ENSCO, 1982). Three drums would
probably remove all of the apparent contamination. The cost of this
would be $450.00. Testing 30 areas for residual contamination (the

20 spills plus 1O background samples) would cost $6,000.00 for a total
of $6,450.00. Routine PCB analyses on soil or sludge cost approximately
$200.00 per sample. To perform sufficient tests to define which of the
20 areas are contaminated would require at a minimum $2,000 in
analytical effort. If ten background samples were analyzed the analyses
would then total $3,000 prior to clean up. The total cost for the
second alternative would be $9,450.000 ($3,000.00 pretesting plus
$6,450.00 for clean up and confirmation testing). The asphaltic
material analyzed in the environmental survey required extensive sample
pretreatment to prepare it for analysis. Costs to pretreat the material

would be expected to exceed $200.00 per sample.

3.3.3 Contamination of the Spaces of the Main Manufacturing Building

The sample of oil from the Nosing Press Pit was found to contain traces
of PCBs and 9 ug/g of TCB. Since it contains less than 50 ug/g PCB and
TCB, the oil alone would not render the pit waste PCB-contaminated;
however, the presence of PCB and TCB in this area has broader implica-
tions. Other oil-containing sumps and sewer areas (see Table 3-6,
Section 3.4; and Section 3.5), may be similarly contaminated, therefore
the oils in these areas should be removed and tested to determine

whether they contain PCBs.

A major oil spill area exists under the hydraulic press reservoirs in an
area approximately bounded by supports E-7 to E-10 and F-7 to F-10. O0il
from this spill has migrated into the press pit sump. Other past spills
and migration have resulted in oil coatamination of most of the sump

areas in the Main Manufacturing Area (see Section 3.4). Trace levels of
PCB and TCB (<50 parts per million (ppm)] were present in the oil in the
Nosing Press Pit, Sample M23 K100l. Because of this, the oil spills in

the Main Manufacturing Area may coatain PCBs,

3-21
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According to National Academy of Sciences (1979), PCBs were used in
hyvdraulic fluids until 1971 and until that time comprised 13 percent of
the total use. Since 1971 PCBs have no longer been used as hydraulic
fluid. Because of the age of the hydraulic equipment in the production
lines at GAAP, hydraulic fluid may contain PCB. In addition, guidance
for Department of the Army, Headquarters U.S. Army Materiel Development
and Readiness Coumand (1980), as well as the May 31, 1979 EPA rules (EPA
1979b) indicate that the oil in the hydraulic metal production and
forming equipment require special testing for PCB and may contain PCB.
Waste oil such as that spilled on the floor and sumps at GAAP must be
considered contaminated unless proven otherwise, according to these
rules. The U.S. Army guidance is appended as Appendix E and describes
the requirements for testing, removal, and disposal. As related to the
hydraulic equipment at GAAP the U.S. Army (1980) guidance in Appendix E
i8 quoted as follows:

d. Disposal.

(1) PCB and PCB items stored for disposal prior to
January 1, 1983, must be removed from storage and disposed of
prior to January 1, 1984. PCB and PCB items stored for
disposal after January 1, 1983, must be removed from storage
and disposed of within ] year.

(2) Disposal options depend on PCB concentration and
material to be disposed of (Inclosure 1) (SIC). Alternative
methods may be used upon demonstration to EPA that the alternative
method provides equivalent destruction and control of PCB. Local
Defense Property Disposal Offices (DPDO) will accept liquid-cooled
transformers for disposal provided: (a) ‘the transformer is
factory-sealed, without access ports, and shows no trace of
leakage; or (b) the transformers contain less than 50 ppm PCB; or
{c) the transformer is completely drained and did not contain more
than 500 ppm PCB. Incinerators have not yet been approved by EPA;
a listing of EPA-approved landfills was provided in reference 1f.
Dilution to reduce PCB councentration and processing into noa-liquid
forms to circumvent high-temperature incineration requirements is

prohibited.
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(3) ©Packaging and transport for Jisposal is subject to
DOT shipping regulations, PCB marking regulations, and EPA
hazardous waste manifesting regulations, when effective in the fall
of 1980.

(4) Waste oil must be considered to be contaminated
by PCB unless laboratory test proves otherwise. All waste o1l
will be subject to EPA hazardous waste regulations; waste oil
containing concentrations greater than or equal to 50 ppm PCB
1s subject to PCB disposal regulations. Use of waste oil as a
sealant, coating or dust control agent 1s prohibited by Army
Regulations (AR 200-1; AR 420-47).

e. Hydraulic Systems. Hydraulic metal production and

forming equipment (e.g., die—casting, metal forging, foundry,
etrusion) (SIC) where high temperature stable PCB hydraulic fluids
were likely to have been used, and hydraulic equipment (e.g.,
forklift trucks, elevator lifts, loading dock levelers) where PCB
fluids may have been used for convenience, require special testing
for PCB. Where fluids contain greater than 50 ppm PCB, draining
and proper disposal of the fluid is required. Once refilled,
retesting is required for PCB mot sooner (SIC) than 3 months nor

later than ] year.

In summary, major contamination and potential contamination migration
problems at GAAP are PCB and TCB contamination of the Main Manufacturing

Building and, secondarily, contamination of the Former 0il Tank Farm.

3.4 ANALYSIS OF METALS CONTENT IN SLUDGES, SOIL, AND WATER

The underlying areas, basement, sumps, quench tanks, industrial sewers,
waste treatment process area, and the chip conveyer system of the Main
Manufacturing Building were inspected to document the presence of
sludge, sediment, or water. Since it was reported that liquids and oil
had been disposed onto the surface of the bermed area, which formerly

was the 0Oil Tank Farm, this area was also inspected. Table 3-6
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Table 3-6. Inventory of Sumps and Other Underiying Areas in the Main Menufacturing Building at GAAP

Identification
of Area

Location in
Building (In Terms
of Support Colums)

Description Contents

Sample Collected

Description of Sample

Draw and Pierce
Press Pit
Water Draw Pits

Descaler Sludge Pit

West Chip onveyor
Trench

Industrisl Sewer
System

Phosphate Area
Surface Drain

Nosing Press Pit

Quench Pit

E-l to E-6
1 to E-7

E-11 to E-12 and
F-11 to F-12
E/F-14

E/F-15 to E/F-30

E-13 to E-66

E/F~66

E-23 to H-23

E-28 to E-31
F-28 to F-31

Thick (2 an) oil layer
over water

Dey

Solid sludge—brown,
rust—colored, granular

~ Metal chips, shavings,

concrete, and other debris

Oily water and water
accessed at three points

Fine gravel and metal
scraps

0il, &4 cm deep, covering
whole pit

Empty

M6 KOOI

Ml4 F1001

MI7 QL001

M31 K1001

M43 K100l

M43 K1002

M57 K1001

M6 K101

M23 K100]

Fram press pit sump--sample
is oil layer over water

Sludge sample brown
granular material

Solid grawlar sample—
metal chips, dirt, and
concrete

01l /water mixture with
debris (metal shavings,
rocks)

Water—yellow in color which
clarified upon acidification
(sampled in duplicate)

01l water

Surface treatment drain
area, sediment, fine gravel

and metal scraps

01l
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Table 3-6. Inventory of Sumps ad Other Underlying Areas in the Main Manufacturing Building at GAAP
(Continued, Page 2 of 2)
Location in
Identification Building (In Terms
of Area of Support Colums) Description Contents Sample Collected Description of Sample
0il Pump Roam B-28 to B-3l Snall quantities of oily M31 KDOO! 0il mixed with water
and Well E-28 to E-31 water—water collected fram
sump in northeast cormer
Conveyor Belt Pit E-29 Water M29 FO00! Water with oil sheen
Campressor Room B-3 to B4l Sump contained oil layer M35 K000l 0il layer sampled
Basement E-34 to E-4l over water
Pump Foom Pit F-35/36 0il spills on floor ) -
East Chip Conveyor E/P-38 to 55 Similar to west conveyor N -
Trench trench
Process Waste System  B42 to 44 Clean except for peeling N -
paint
Grinder Filter Pit B/P-57 Solid material: (1) blackish M57 F100! As described in area
brown claylike material, M57 F1002 descriptions (colum 3)
(2) loose il
Crusher Pad Oil Well  B/E-53 01l spills No -
Punp Room Basement B/E-64 0il spills on floor No -
Rail Line Loading E/P-66~175 0il spills No -

Trench (between rails
leading into east end
of building)

Source: ESE, 1982,




GAAPFINAL.1/CONTAM/3.15
6/2/82

catalogs all the underlying structures in the Main Manufacturing
Building. 1In this table, the location of each structure is described
with respect to the column supports and building features. The
materials, 1f any, which were observed, the sample location, and
description of the samples collected are also presented in Table 3-6.
The locations of the 14 samples collected in the Main Manufacturing
Building and the two collected from the Former Oil Tank Farm are shown
in Figure 3-3., The two samples collected at the Former Oil Tank Farm
were selected to represent the two different types of apparent spills.
Sample TFl E1801 was selected as representative of the 10 to 20 areas of
oily or asphaltic material scattered throughout the bermed area. Sample
TF2 E0402 was collected from blackened, gravelly material located at the
corner of the tank farm nearest to Building !4. The results of analysis
of cadmium, chromium, lead, and mercury are presented in Table 3-7. A
total of 5 of the liquid matrix samples were analyzed and reported as
metal content in oil in ug/g rather than micrograms per liter (ug/l).

In these samples the aqueous digestion procedure could not be used due
to the ignitable nature of the oily matrix. Samples TFl E1801,

TF2 E0402 and M23 K100! were also tested for PCB and TCB content (see

Section 3.3).

The criteria for identification of hazardous concentrations in the
sludge or water samples was based on the EP Toxicity Criteria as defined
in Identification and Listing of Hazardous Waste 40 CFR 261.24 (45

Federal Register 33122, May 19, 1980). The following criteria apply to

water samples collected in this task. The maximum allowable
concentrations in the liquid, after filtering, where the sample contains

less than 0.5 percent solids would be:

Cadmium 1.0 mg/1,
Chromium 5.0 mg/1,
Lead 5.0 mg/1l, and
Mercury 0.2 mg/l.

The discussion of the criteria which will be used for identification of
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Table 3-7. <Concentration of Selected Metals 1n Water, Sediment, Sludge,
and So1l at GAAP

Sampling
Site ID Cadmium Chromium Lead Mercury

Aqueous, ug/l

M29 F000! 8.2 8.6 107 <0.5
M43 K1001*a <3.7 <5.0 <18.8 <0.5
M43 K1002*a 3.7 <5.0 <18.8 <0.5
M57 K1001 <3.7 <5.0 <18.8 <0.5
Sediment, Sludge, and Soil ug/g

Ml4 F1001 <5 194 19 <0.1
M17 Q1001 <s 147 41 <0.1
M57 FLOOl*b 33 13 27 <0.1
M57 F1002*b <5 151 38 <0.1
Mb6 K1001 155 363 322 <0.1
TF1 E1801 <5 <8 18 <0.1
TF2 E0402 <5 13 120 <0.1
Oil ug/g of otl

MO6 K000l <5 410 <8 <0.1
M23 K1001 <5 28 1,190 <0.1
M31 K0001 <5 <8 <8 <0.1
M31 K100l <5 <8 <8 <0.1
M35 K0001 <5 <8 67 <0.1

* Colocated samples: a = duplicated samples at M43; b = colocated
samples at M57; the M57 samples were separate, each one representing
a distinctly different matrix.

Source: ESE, 1982,
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catalogs all the underlying structures in the Main Manufacturing
Building. In this table, the location of each structure is described
with respect to the column supports and building features. The
materials, if any, which were observed, the sample location, and
description of the samples collected are also presented in Table 3-6.
The locations of the l4 samples collected in the Main Manufacturing
Building and the two collected from the Former Oil Tank Farm are shown
in Figure 3-3. The two samples collected at the Former 0Oil Tank Farm
were selected to represent the two different types of apparent spills.
Sample TFl E180] was selected as representative of the 10 to 20 areas of
oily or asphaltic material scattered throughout the bermed area. Sample
TF2 E0402 was collected from blackened, gravelly material located at the
corner of the tank farm nearest to Building 14. The results of analysis
of cadmium, chromium, lead, and mercury are presented in Table 3-7. A
total of 5 of the liquid matrix samples were analyzed and reported as
metal content in oil in ug/g rather than micrograms per liter (ug/l).

In these samples the aqueous digestion procedure could not be used due
to the ignitable nature of the oily matrix. Samples TF1 E1801,

TF2 E0402 and M23 K100l were also tested for PCB and TCB content (see

Section 3.3).

The criteria for identification of hazardous concentrations in the
sludge or water samples was based on the EP Toxicity Criteria as defined
in Identification and Listing of Hazardous Waste 40 CFR 261.24 (45
Federal Register 33122, May 19, 1980). The following criteria apply to

water samples collected in this task. The maximum allowable
concentrations in the liquid, after filtering, where the sample contains

less than 0.5 percent solids would be:

Cadmium 1.0 mg/1,
Chromium 5.0 mg/1,
Lead 5.0 mg/l, and
Mercury 0.2 mg/1.

The discussion of the criteria which will be used for identification of

3-29



GAAPFINAL.1/CONTAM/3 .16
6/3/82

hazardous concentrations of cadmium, chromium, lead, and mercury in the

sludge and/or water samples requires amplification.

The discussion does not pertain directly to either the sampling or
analysis of the samples from the installation. These samples were
collected, preserved as applicable, and analyzed using the identified
USATHAMA certified methods. Results were reported for each sample in
either ug/l or ug/g (dry weight) as appropriate for liquid, solid, or
semisolid samples. Oil samples, although liquid, were reported in ug/g

of oil or ppm.

Amplification is required in connection with the manner in which the
data are to be interpreted in the report, and in the conclusions or

recommendations to be drawn from the data.

A waste exhibits the characteristic of EP toxicity and is regulated
under the Resource Conservation and Recovery Act if, using the test

methods described in Appendix 1l of the EPA (1980) Federal Register

article, the extract from a representative sample of the waste contains

any of the regulated contaminants at a concentration equal to or greater
than the respective value given by EPA (1980). Where the waste contains
less than 0.5 percent filterable solids, the waste itself, after

filtering, 1s considered to be the extract.

Liquid wastes from the sumps and sewers would be subject to the
regulation. For liquid samples (<0.5 percent filterable solids), the
EP-toxicity criteria listed above were applied directly to the measured
levels of cadmium, chromium, lead, and mercury. If any of these metals
exceeded their specified criterion, the liquid was considered
hazardous. The oil material, since it potentially is comingled with

unknown wastes, is subject to the EP toxicity criteria.

In solid samples, the EP toxicity criteria apply, however, to the

concentrations in the liquid fraction prepared by extracting at least
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100 g of the solid material (as is; i.e., without drying) using the
procedure described in Appendix II of the 1980 EPA ruling on hazardous

waste contained in the Federal Register. The final total volume of this

extract is 2,000 milliliters (ml).

The extraction procedure essentially consists of separation of solid and
liquid components and extraction of 100 grams or more of solid material
(wet weight) at pH 5 in a total volume of 2,000 ml. The sample is
acidified with 0.5 N acetic acid. After extraction, the extract and any
liquid fraction are combined and analyzed to determine whether the
concentrations of any of the constituents exceed the listed maximum

concentrations.

The scope of work for this enviroamental survey did not include any EP
toxicity testing; therefore, the direct assessment of whether sludge or
sediment is hazardous cannot be made. This is because it is impossible
to determine without testing what fraction of any of the metals
contained would be mobilized to the aqueous phase during the test. If,
however, there were insufficient metal (e.g., cadmium) in the 100-g
sample of sludge to produce a concentration in the 2,000-ml extract
exceeding the 1.0-mg/l extract concentration criterion if 100 percent of
the metal were leached, the sludge would be considered nonhazardous in
terms of cadmium. I[f the sludge cadmium concentration were high enough
that if all of the metal were extracted into the 2,000-ml extract
volume, the resulting concentration in the extract would be greater than
1.0 mg/1 cadmium, the sludge could be hazardous. The sludge would not
necessarily be hazardous, but further testing (application of the EP
toxicity test) would be required to resolve the status of the sludge.
The following three examples illustrate the possible interpretations,
using cadmium as the metal for testing.
l. The sludge contains 25 perceat moisture and was found to
contain 13.33 ug/g cadmium on a dry weight basis.
a. The wet weight concentration of the sludge is:

13.33 ug/g x 75 percent solids = 10 ug/g.
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b. Extracting a 100-g portion of wet sludge. 10 ug/g x
100 g = 1,000 ug total cadmium in the sample which 1s
available to be extracted.
¢. The total volume of extract is 2,000 mg; therefore:
1,000 ug cadmium/2,000 ml = 0.5 ug/ml = 0.5 mg/l
0.5 mg/l <1.0 mg/l criterion,
The sludge could not violate the toxicity criterion even if all
the cadmium were extracted.
2. The sludge contains 25 percent moisture, 26.66 ug/g cadmium dry
welght.
a. 26.6 ug/g x 0.75 = 20 ug/g wet weight.
b. 20 ug/g x 100 g = 2,000 ug total cadmium.
c. 2,000 ug/2,000 ml extract = | mg/]l cadmium = criterion.
The sludge equals the criterion if lO0 percent is extracted.
3. The sludge contains 40 ug/g cadmium dry weight and 25 percent
moisture.
a. 40 ug/g x 0.75 = 30 ug/g wet weight.
b. 30 ug/g x 100 g = 3,000 ug total cadmium.
c. 3,000 ¢cd/2,000 ml = 1.5 ug/ml = 1.5 mg/l.
The sludge could exceed the cadmium criterion if 100 percent

were extracted.

Based on these three cases, Case | would be considered as nonhazardous
(if no other criteria were exceeded) and Cases 2 and 3 as potentially
hazardous. For Cases 2 and 3, further testing (EP) would be recommended

in order to determine the status and required disposal procedures(s).

For the four metals being tested in this task, the criteria for judging

solid samples (> 0.5 percent solids) as hazardous are the following

3
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concentrations (based on a 1/20 dilution of the wet weight concentration

as analyzed):

EPA Extract Maximum Maximum Allowable
Allowable Concentration Sludge Concentration
Parameter (mg/1) (40 CFR 261.24) (ug/g wet weight)
Cadmium 1.0 20
Chromium 5.0 100
Lead 5.0 100
Mercury 0.2 4

The aqueous samples (see Table 3-7) did not contain metals concentra-
tions which violate the EP toxicity criteria. The waters in the
underlying areas are not contaminated from the standpoint of metals and

present no contaminant migration threat.

Five oil samples were tested for metals content and compared to the
liquid EP toxicity criteria in terms of ppm. The ug/g concentrations or
ppm would approximate mg/l, considering that the oil density was
probably in the range of 0.7 to 0.9. Only two of the samples, M31 KOOOl
and M31 K1001, contained no detectable metals. The remaining oil
samples had concentrations of at least one of the metals tested which
exceeded the relevant criterion by at least one order of magnitude (see
Table 3-7). These oily wastes would therefore be considered hazardous
by virtue of toxicity according to the EPA regulations. Disposal of the
oily wastes from the sumps will have to be in accordance with

regulations in Federal Register, 45(98):33063-33285 (EPA, 1980, Parts V,

VI, and VII). Further consideration of the oily materials is presented
in Section 3.3 which describes the PCB contamination status of these
materials. In almost all of the sumps, several of the process sewer
line access points, and several pits contained oil. This oil presents a
contamination problem if the lines are flushed to the River Des Peres,
or if the oily waste is improperly disposed as nonhazardous solid

waste.
Two of the solid samples exceeded the projected maximum allowable

cadmium concentration, four exceeded the chromium maximum, and two

exceeded the lead maximum. No mercury was detected. None of the solid
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samples would pass the EP toxicity test if all of the metal were
leachable under the test conditions. This does not necessarily mean
that the sludge would actually fail the EP toxicity test. The nature of
the samples 1s that they contain metal shavings, etc. Under complete
digestion, metals in the steel, the shot, etc., are solubilized. Under
EP toxicity test conditions, the shot and shavings would not be solubi-
lized to an appreciable degree. The source of the chromium, cadmium,
and lead may not be the solid metal, however. If the sources of

these metals are corrosion products, they could be leachable and cause

the solid to fail the test.

In order to release GAAP for industrial or unrestricted use, the sludges
and soil from the underlying areas must be removed. Considering the
small volume of waste and the cost of analysis for EP toxicity testing
(approximately $150 per sample) compared to the cost of disposal as a
hazardous waste (approximately $50/drum according to Bob's Home Service,
1982), the most cost effective disposal option is to dispose the

material as a hazardous waste.

The results of analysis of the two samples from the Forwmer Oil Tank Farm
are presented in Table 3-7. TFl E1801 did not contain significant
metals concentrations in terms of the EP toxicity criteria. The lead
content of TF2 E0402 was 120 ug/g on a dry weight basis. Adjusting this
value for the sample moisture content (5 perceant), the wet weight lead
concentration was 114 ug/g. This would barely exceed the criterion for
lead if all metal were extracted under test conditions. Typically,
soils and solids do not release all of the total metals content under
conditions of the EP toxicity test. In all probability the soils of the
Former Oil Tank Farm would not be considered as hazardous by virtue of

toxicity.

In summary, analysis of the materials in the underlying spaces of the
Main Manufacturing Building indicates the following conclusions and

cleanup requirements:
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lI. The waters in the sumps, sewers, ¢tc., are not hazardous;
however, the oily fraction would be considered hazardous
according to EP toxicity criteria. The contamination status of
the oil material is further discussed in Sections 3.3 and 3.5.
As described in these sections, the oil presents a
contamination problem in terms of its hydrocarbon (POL) and
potential PCB content and should not be flushed into the
River Des Peres. In order to release GAAP, the olil and water

in the sumps must be properly disposed.

2. The solid sludges and soils, shavings, and metal debris of the
underlying systems potentially could be toxic based on total
metals content. These materials should either be tested for EP
toxicity, removed, and properly disposed, or disposed as if
they were hazardous waste. The latter alternative is the most
economically feasible because of the cost of analysis for EP
toxicity considering the small amounts of solid material

present.

3. The soils of the Former Oil Tank Farm would not be considered
hazardous with respect to EP toxicity for metals. Section 3.3
discusses the PCB contamination status cleanup and disposal

options for these soils, waters, sludges, and oil.

3.5 INVENTORY OF PETROLEUM, OIL, AND LUBRICANTS, SOLVENTS, INDUSTRIAL
CHEMICALS, AND OTHER TOXIC AND HAZARDOUS MATERIALS

3.5.1 Storage Areas

Small amounts of petroleum, oil, and lubricants (POL), solvents, and
other chemicals are stored at various designated locations at GAAP.
Table 3~8 presents a building-by-building summary of the stored
materials. The locations within buildings are shown in Figure 3-4.
Prior to release of GAAP, all stored POL, waste oil, and other chemicals
should be disposed through DPDO or used either by the lessee operations
or by the salvage contractor. There was no evidence of significant

spills in the listed storage areas B, C, D, F, G, and H. The empty
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Inventory of POL, Solvent, and Chemical Storage Areas at GAAP

Map Location

Description of Area

Materials Stored

Building Number (Fig. 3-6)
Main Manufacturing A
Building

B

c

D
Building 14 E
Building 62 F
Building 3! G

H

Hydraulic reservoirs
for presses

At Columns E-7 and H-7

Brick structure at Columns
H-52 and H-53

Tool storage area (old
Area 6) bounded by Columns
B35 to B40 and E35 to E40

Pumphouse-~-first floor
Vulcan Manufacturing Co.

machine shop

Behind building

On first floor in the safe
which was used to store
documents during 1940's

Hydraulic fluid 1,000 to 3,000
gallons in machinery reservoirs

2 55-gallon drums solvent possibly
kerosene in use by salvage contractor

2 55-gallon drums of rust preventative
2 55-gallon drums motor oil
1 55-gallon drum lubricating oil

Empty drums approximately 20, 50 gallons
of petroleum based hydraulic fluid
1 55-gallon drum of waste oil

20, S5-gallon cans of lubricants

1 55-gallon drum of trichloroethane
degreaser (in use)
1 55-gallon drum of cutting oil

1 55-gallon drum of trichloroethane

1 55-gallon drum of cutting oil

One empty can (| gallon) of promethon
herbicide (contains 2,4-D and 2,4-bis-
isopropyl-amino, 6-methoxy triazine)

148 gallons epoxy adhesive

3 gallons muriatic acid (HCL)

15 gallons asphalt roofing compound
10 gallons concrete additives

Source: ESE, 1982.
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herbicide container at location G should be triple rinsed, crushed or
punctured, and disposed of into the solid waste in accordance with

AR-200 (U.S. Armv, 1978).

3.5.2 spills
POL spills have occurred and are still occurring as a result of
equipment removal, and numerous (up to 100) small spills are present on

the floor of the Main Manufacturing Building.

A major spill area exists under the hydraulic press reservoirs as shown
in Figure 3-4 1n an area approximately enclosed by supports E-7 to E-10
and F~7 to F-10 (location A). Oil from this spill has migrated into the
press pit sump. Other past spills and migration have resulted in oil
contamination of the sump areas in the Main Manufacturing Building (see
Sections 3.3 and 3.4). Trace levels of PCB and TCB (<50 ppm) were
present in the oil in the Nosing Press Pit, location M23 K100l (see
Figure 3-3). Therefore, the oil spills in the area of the Main
Manufacturing Building are potentially contaminated by PCB. Because of
the age and period of use of the hydraulic equipment in the production
lines at GAAP, the presence of PCB-contaminated hydraulic fluid is

likely. Rationale for this has been presented in Section 3.3.

Ten to 20 patches of oily or asphaltic material constituting approxi-
mately 250 square feet (5.8 mZ) of area were also found in the

Former Oil Tank Farm. The results of analysis of two of these spills
and PCB contamination status were described in Section 3.3. It was
reported by installation personnel that oil had been disposed of into

these bermed areas in the past.

Clean up of all of the oil spills at GAAP testing for PCB and proper
disposal will be required prior to release of the property for either
industrial or unrestricted use. Waste oil and oil in the hydraulic
equipment should be treated as contaminated by PCB until tested as

described in Section 3.3. 0il which is PCB-contaminated (50 to 500 ppm
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PCB) or PCB~containing (>500 ppm PCB) should be disposed of through DPDO
in accordance with EPA regulations. Oil which contains <50 ppm PCB may

be disposed of as waste POL.

3.5.3 Histoplasmosis Hazard

The floor and equipment surfaces of the first floor of the powerhouse,
Building 32, are heavily contaminated by bird droppings and feathers.
Pigeons use this building as a rookery. According to Joklik and Samith
(1972), in the midwestern United States pigeons are a reservoir for
histoplasmosis, a fungus disease of the respiratory system of man. Prior
to release of GAAP, the fecal material in Building 32 must be removed
and the building made bird-proof to prevent repopulation. During
cleanup, workers should wear protective coveralls, dust and fume
preventative respirators,‘and goggles. After removal of the material,

the area should be flushed with disinfectanc.

3.6 AIR SAMPLING

A total of 34 air samples were collected at GAAP to determine the
contamination status of the atmosphere in the buildings with respect to
the maximum concentrations of asbestos, cadmium, chromium, lead,

mercury, and zinc allowed in air as TWA for the working environment.

Ten sites were located within the Main Manufacturing Building and

15 within the other structures at GAAP. Samples were collected by
colocated samplers at three sites in the Main Manufacturing Building and
at three sites in the other structures to test sampling variability.
Four samples were collected from outside the buildings to serve as back-
ground samples. Samples were collected for a period of approximately

2 hours in the abandoned structures in the Main Manufacturing Building
and Administration Building (Building 16) since no significant
industrial activity was occurring. In the Vulcan Manufacturing Company
Machine Shop (Building 62), samples were collected for a period of

6 hours, since this environment represented a true industrial setting.

Table 3-9 presents the description of each sampling site and duration of
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Table 3-9. Description of Air Sampling Sites at GAAP
Duration
Sample and of Sampling
Site ID Building No. (minutes) Sample Site Description
M04 A200! Main Mfg. Building 120 Catwalk near selas furnaces
MO5 Al1001 Main Mfg. Building 120 Furnaces control rooms
MI8 AlOOl*a Main Mfg. Building 120 Hydraulic oil reservoir
M18 Al1002%a  Main Mfg. Building 120 Projectile storage and conveyor equipment storage
M39 Al00! Main Mfg. Building 120 Tool storage
M4l AlOOl* Main Mfg. Building 120 Vehicle maintenance and storage
M4l A1002*b Main Mfg. Building 120 Vehicle maintenance and storage
M47 AlOOl*c  Main Mfg. Building 120 Battery charging area
M47 A1002%c Main Mfg. Building 120 Battery charging area
M65 Al001 Main Mfg, Building 120 Middle surface treatment area
M78 A2001 Main Mfg. Building 120 Upstairs of old lunchroom
M79 Al00l Main Mfg. Building 120 Paint shop
B13 A1001 13 120 N.E. room-shipment and receiving
B14 Al100] 14 120 0il pump house--lst floor
B16 A000] 16 109 Basement administration bldg.--movie storage area
Bl6 Al1001 16 120 lst floor administration bldg.--main room south end
Bi8 A0001 18 120 Basement of fire equipment building
Bl8 Al1001 18 120 lst floor fire extinguisher chemical storage
B20 AQQ0! 20 112 Basement of lab building
B20 A2001 20 120 2nd floor chemical testing lab
B21 A0001 21 118 Lower level cooling tower bldg.
B3l AQ001*d 31 120 Basement, Railroad Concrete Products Office with sink area
B3l A0002*d 31 120 Basement, Railroad Concrete Products Office with sink area
B31 Al1001 31 120 Ist floor railroad concrete products storage area
B32 A000] 32 120 Basement to powerhouse
B32 AlOOl*e 32 120 Boiler room

B32 AlQO02%e 32 120 Boiler room
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Table 3-9. Description of Air Sampling Sites at GAAP (Continued, Page 2 of 2)

Duration

Sample and of Sampling

Site ID Building No. (minutes) Sample Site Description
B62 Al100!} 62 360 Vulcan machine shop--N.W. corner
B62 Al1002*f 62 360 Vulcan machine shop equipment storage area
B62 AlOQ3*f 62 360 Vulcan machine shop equipment storage area
MM  EO0501 - A 120 Outside Main Manufacturing Building
BI8 EO501 - 120 Outside Building 18
B20 E0201 - 120 Outside Building 20
B3l NO501 - 120 Outside Building 31

* Colocated samplers: a = colocated at Mi8; b = colocated at M4l; ¢ = colocated at M47; d = colocated ar B3l;
e = colocated at B32; f = colocated at B62.

Source: ESE, 1982,
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sampling. Table 3-10 presents the results of analvsis of the air
samples at each site. The locations of the sampling sites are shown in

Figure 3-5.

The applicable criteria for the allowable metals content in air were the

following:

Maximum Concentration

Metal Allowed in Air--TWA (m&!m3)
Cadmium 0.05
Chromium 0.05
Lead 0.15
Mercury 0.05
Zinc 5.0

These criteria were obtained from the Threshold Limit Value for chemical
substances and physical agent in the workroom environment with intended
changes for 1980 from the American Conference of Environmental

Hygienists (USATHAMA, 1981b).

The criterion for asbestos was specified by OSHA (29 CFR 1910.1001) and
1s no more than 2.00 fibers greater than 5 microans long per cubic
centimeter (c3) of air as an 8-hour TWA. As shown in Table 3-10,

none of the parameters approached the applicable criteria.

No asbestos was detected on any of the filters tested in the field. The
detection limit was three orders of magnitude below the criterion.
Appendix F presents the filter analysis data report received from UBTL
who performed the analyses. The only asbestos detected by UBTL was on
the quality control samples sent as described in Section 2.0,

Recoveries of asbestos on these filters ranged from 98 to 109 percent of

the analyzed value within the Proficiency Analysis Testing program.

No cadmium, lead, or mercury were detected in any of the air samples as

shown in Table 3-10. Detection limits for these elements ranged from
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Table 3-10. Concentrations of Asbestos and Selected Metals in Air at GAAP
Asbestos Cadmium Chromiun Lead Mercury Zinc
Site ID Fibers/cmJ mg/m3 mg/m3 mg/m3 mg/m3 mg/m
MO4 A2001 <0.03 <0.0007 0.007 <0.003 <0.001 0.008
MO5 A100! <0.03 <0.0007 0.010 <0.003 <0.001 0.02
M18 Al00l*a <0.03 <0,0007 0.005 <0.003 <0.001 0.009
M18 Al002%4 <0.03 <0.0007 0.006 <0.003 <0.001 0.008
M39 Al1001 <0.03 <0.0007 0.007 <0.003 <0.001 0.009
M41 AlOO1*b <0.03 <0.0007 0.006 <0.003 <0.001 0.0l
M4l A1002%b <0.03 <0.0007 0.007 <0.003 <0.001 0.009
M47 Al100l%c <0.03 <0.0007 0.006 <0.003 <0.001 0.0}
M47 A1002%c <0.03 <0.0007 0.006 <0.003 <0.001 0.007
M65 Al001 <0.03 <0.0007 0.004 <0.003 <0.001 <0.007
M78 A2001 <0.03 <0.0007 0.006 <0.003 <0.001 0.03
M79 Al0O) <0.03 <0.0007 0.006 <0.003 <0.001 0.03
B13 A)00] <0.03 <0.007 0.004 <0.003 <0.001 0.01
Bl4 A1001 <0.03 <0.0007 0.004 <0.003 <0.001 0.007
Bl6 A0001 <0.03 <0.0007 0.006 <0.003 <0.001 0.02
Bl16 A1001 <0.03 <0.0007 0.004 <0.003 <0.001 0.009
Bl8 A0001 <0.03 <0.0007 7.004 <0.003 <0.001 0.007
B18 Al00] <0.03 <0,0007 0.005 <0.003 <0.001 0.008
B20 A0001 <0.03 <0.0007 0.006 <0.003 <0.001 0.02
B20 A2001 <0.03 <0,0007 0.005 <0.003 <0.001 0.01
B2l A000] <0.03 <0,0007 0.005 <0.003 <0.001 <0.007
B3l A0001%d <0.03 <0.0007 0.003 <0.003 <0.001 <0.007
B31 A0002%d <0.03 <0.0007 0.004 <0.003 <0.001 <0.007
B3l Al1001 <0.03 <0.0007 0.006 <0.003 <0.001 0.008
B32 A0001 <0.03 <0.0007 0.003 <0.003 <0.001 <0.007
B32 Al100]%e <0.03 <0.0007 0.005 <0.003 <0.001 <0.007
B32 Al1002%e <0.03 <0.0007 0.006 <0.003 <G.001 0.008
B62 A100) <0.03 <0.0007 0.004 <0.003 <0.001 <0.007
B62 A1002%f <0.03 <0.0007 0.004 <0.003 <0.001 <0.007
B62 AlOO3*f <0.03 <0.0007 0.002 <0.003 <0.00! 0.0l
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Table 3-10. Concentrations of Asbestos and Selected Metals in Air at GAAP (Continued, Page 2 of 2)
Asbestos Cadmium Chromium Lead Mercury Zinc

Site ID Fibers/cm3 ng/m3 mg/m3 mg/m3 mg/m3 mg/m3
MM EQ501 <0.03 <0.0007 0.004 <0.003 <0.001! <0.007

B18 EO050! <0.03 <0.0007 0.006 <0.003 <0.001 0.009
B20 EO020! <0.03 <0.0007 0.006 <0.003 <0.001 0.02
B31 NO50! <0.03 <0.0007 0.004 <0.003 <0.001 <0.007

* Colocated samples:

a = colocated at MI8; b = colocated at M4l; ¢

d = colocated at B3l; e = colocated at B32; f = colocated at B62.

Source:

ESE,

1982,

= colocated at M47;
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one order of magnitude (lead) to three orders of magnitude (chromium)
below the applicable criteria. Low levels of zinc and chromium were
observed, but the concentrations did not approach the criteria.
Chromium was observed at 0.0l mg/m3 at M05 Al0OOl. This is 20 percent
of the applicable criterion. This was the closest approach of any
sample to the applicable criterion. The remaining chromium analyses
were an order of magnitude below the limit. Zinc concentrations in the
air were 3 to 5 orders of magnitude lower than the criterion for zinc.
The maximum variation in results for chromium and zinc results observed
from the colocated samples was 3 parts per thousand (ppt) (0.3 percent).
Typical agreement was within 0.l percent 0.001 mg/m3. The background
and building interior samples were similar in concentration range for

the two elements detected.

Based on these results, there are no areas at GAAP which would require
clean up to prevent health hazards for industrial use with respect to
the air. The similarity to the background samples (outdoors) and the
low or nondetectable concentrations observed, indicate that no
atmospheric hazards would result in unrestricted use above those present
in the outside air. During rennovation for any usage, however, workers
performing the dust/dirt removal should wear masks to minimize the

particulate intake.
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4.0 INSTALLATION ASSESSMENT

As a result of the sampling and analysis, records search, and inspection
of Gateway Army Ammunition Plant (GAAP) described in Section 3.0,
contamination was found to exist in each of the structures at GAAP
except for Buildings 21, 25, and 47. The most serious contamination was
found in the Main Manufacturing Building. Based on the Initial
Installation Assessment (IIA) (USATHAMA, 1979), the major expected
contaminants were asbestos and peeling paint, metals in the sumps of the
Main Manufacturing Building, and possible leaking transformers. The
survey of GAAP was designed to provide final clearance for release and
an alternative assessment and protocol to properly dispose of any
contaminants. In Section 3.0 the contaminants which exceeded relevant
criteria were identified and the requirements and options for

decontamination addressed.

The alternatives assessment for release of GAAP has addressed two use
options; release for unrestricted use, and release restricted for
industrial use only. 1In order to release the installation for
industrial use, the decontamination requirements are those which would
remove any contamination which would exceed criteria based on worker
exposure during a normal work day and work week. Decontamination
requirements for unrestricted release are more stringent since the
criteria achieved would be those which would not allow a health hazard
to be present under any circumstances including human habitation or
allow environmental standards to be violated in the future as a result
of migration of contaminants from past installation operations.
Decontamination alternatives to achieve clearance for the two uses
considered differ for only two of the contamination problems, peeling
paint and friable asbestos insulation. For the other contaminants, the
details of corrective action, relevant regulations, and criteria which

must be met are identical.

The extensive potential polychlorinated biphenyl (PCB) and total

trichlorobenzenes (TCB) contamination of the Main Manufacturing Building
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and the PCB and TCB contamination of the Former Oil Tank Farm were
unforeseen. GAAP cannot be released without disposal of these and the
other contaminants 1in accordance with the regulations and procedures
detailed in the preceding section. Corrective action is necessary to
ensure that spilled and leaked hydraulic fluid and oil is prevented from
entering the River Des Peres or the St. Louils solid waste collection
system. The restoration actions described for the major contamination
problems employ hazardous waste disposal and will require post
restoration testing to ensure that decontamination was effective.
Restoration actions might also include further definition of the extent
of contamination by sampling and analysis prior to clean up. Before a
quantitative assessment can be made of the release alternatives, a
decision as to the most advantageous balance among the following factors
must be made:
1. The level of effort for pre-cleanup sampling and analysis, if
any,
2. The disposal costs if the worst-case contamination is assumed
based on the available data; and

3. The level of post-restoration testing.

The costs for restoration of GAAP to remove the contaminants which
require similar levels of effort for both release options vary by a
factor of 2 or 3 as a function of combinations of the above variables.
As described in Section 3.0 for the PCB cleanup requirements, the
recommended strategy to minimize costs is to minimize the predisposal

sampling and analysis.

The level of effort required to meet the paint and asbestos criteria for
unrestricted use is ar least an order of magnitude greater than that
required to meet the paint and asbestos criteria for use restricted to
industry. This factor, as well as the location of GAAP in a predomi-
nantly industrial section of St. Louis, suggests that the most desirable

alternative would be release for industrial use.
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In the remainder of this section the contamination problems which must
be corrected before release are summarized on a building-by-building
basis. Details of the disposal/restoration requirements have been

specified in Section 3.0 for each type of contamination.

4.1 MAIN MANUFACTURING BUILDING

This building encompasses the majority of the eastern parcel of GAAP.
Table 4-! represents an inventory of the insulation and peeling paint
observed within this building. The following contamination and/or
contaminant migration problems exist in this building. These are the
most significant problems at the installation, and immediate corrective
action is required to confirm and mitigate a potential health hazard and
contaminant migration prablem.

1. The major contamination problem in the Main Manufacturing
Building is the presence of hydraulic wetal-forming equipment
which is leaking fluid, potentially contaminated by PCBs and
TCB. Four PCB-containiang transformers are leaking in or
adjacent to this building. Hydraulic fluid and POL is spilled
on the floor in numerous small spills as a result of equipment
removal. A major hydraulic fluid spill is present at the area
of the hydraulic press reservoirs. As a result, the sumps,
underlying spaces, and process sewers are contaminated. This
contamination should be prevented from being either flushed
into the River Des Peres or disposed of into the St. Louis

solid waste collection system.

2. The solid sludge; in the sumps and other underlying areas in
this building contain sufficient quantities of metals that they
could be hazardous by virtue of the EP toxicity test. These

must be removed and/or tested as described.

3. Small quantities of POL are stored in the Main Manufacturing
Building. These materials are not toxic or hazardous but must

be disposed of prior to release.
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Table 4-1. Inventory of Insulation and Peeling Paint in Main
Manufacturing Bullding

General Area

Specific
Location

Approxilmate Quantity

Insulation

Bounded by E-1 to C-1

and E-6 to C-6

Bounded by E-7 to F-7
and E-13 to F-13
(includes process line)

Office area west side
between E-6 and E-13

Tool room

Restroom at E-12

Room w/door at E-13

South Foundry Bay
(east side) columns

FH-13 to FH-74

North Foundry Bay and
Process Line E-14 to E-34

Near ceiling

Near ceiling

l1st floor--near
E-8 to E-~10
E~-9 door

Door at E-11

At F-29 along
long axis of
building

At F-26 near
ceiling

At F-50

At F-58 to F-59

Near roof

Great deal of fiberglass
insulated pipe-—good
condition

Fiberglass insulated
pipes—-—-good condition

120 ft asbestos insulated
pipe—-good condition, one
small asbestos insulated
pipe—--good condition

60 ft asbestos insulated
pipe—-—fair to poor condition

30 ft asbestos insulated
pipe--all except 4 feet in
good condition

12 ft of fiberglass insu-
lated pipe-~good condition

Frayed fiberglass insula-
tion; 5 or 6 fiberglass
insulated pipes—poor
condition

6 ft asbestos insulated
pipe-—-poor to fair condition

Large number of fiberglass
insulated pipe--20 feet are
in poor condition

20 ft fiberglass insulated
pipe; fiberglass insula-
tion--fair condition

Fiberglass insulation--good
condition
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in Main

Manufacturing Building (Continued, Page 2 of 4)

Specific
General Area Location Approximate Quantity
Insulation (Continued)
Tool room--Area 6 Some fiberglass insulation
Hutment area to E-57 Overhead Fiberglass insulated pipe
Office area from E-55 E-52 100 ft asbestos insula-
to E-62 tion--good condition
E-58 Fiberglass insulated pipe--
good condition
E-59 Fiberglass insulation——
good condition
E-60 80 ft asbestos insulated
pipe-—-good condition
E-60 40 ft asbestos insulation,
2 ft on floor—--poor
condition
E-62 6 ft asbestos insulation—
poor condition
E-65 (north end) Past phosphate 600 ft fiberglass insulated
area pipe
E-79 Pipe from 10 ft asbestos insulation--

Paint room

Rooms behind X-ray room

22--Brick structure on
east side H-58 to H-60

ceiling to floor

2nd floor room
at lst landing

Ground level
Basement

2nd floor

2nd floor
Basement
1st floor

4-5

poor condition

Fiberglass insulation--
good condition

2 ft frayed asbestos
insulation

Fiberglass insulation,
Frayed fiberglass
insulation

Fiberglass insulation
Fiberglass insulation
4 ft asbestos insulation
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Table 4-1. Inventory of Insulation and Peeling Paint in Main
Manufacturing Building (Continued, Page 3 of 4)
Approximate
General Area Specific Location Quantity
Peeling Paint
Bounded by E~-1 to C-1 On tank and 90 fr?
and E-6 to C-6 guard rails
Office area west side 2nd floor--above 200 ft
between E-6 and E-13 fire crib each
wall
2nd floor--above 250 ft2
offices, lst room
on left
Tool room Door at E-1l 10 fr2
Restroom at E-12 Around door frawme 10 fe2
South Foundry Bay Building at H-73 On door
North Foundry Bay and Overhead crane at 600 ft
Process Line E-14 to E-28
E-34
Office area from E-52 200 fc
E-55 to E-62 E-58 on door frame 10 f¢2
E-58 on wall 2 fel
E-58 on 6-ft pipe 2 ft2
E-59 door On frame and door
E-60 door 15 ft2
E-62 pipes 15 ft
E-65 Phosphate area 30 fe2
E-65 Pipe 5 fr2
E-69 to E-79 Overhead cranes 3,600 fr2
in staging area
Paint room Pipe in 2nd floor 10 ft
room at lst landing
1st floor inside door 21 fe2
Near door--pipe 30 ft
4 electrical boxes 30 fr?



S —_—

GAAPFINAL.!/VTB4-1.4
6/4/82

Table 4-1. Iaventory of Insulation and Peeling Paint in Main
Manufacturing Building (Continued, Page 4 of 4)

Approximate
Ceneral Area Specific Location Quantity

Peeling Paint (Continued)

22--Brick structure 2nd floor——stairway 30 ft2

on east side H-58 to 1st floor-—east wall 200 fr2

H-60 st floor—west wall 20 ft?
lst floor-south wall 2 fe2

Waste treatment plant Pipes 600 ft
Gratings 80 fr?
South wall 300 ft?
East wall 50 fe?
Electric boxes 20 ft2
Recovery tanks <10 ft2
Flocculator tanks 20 fe?
Sludge ejector 60 £t
Lime tanks <0 £l

Source: ESE, 1982,

4-7
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4., Friable asbestos and peeling paint occur as described in
Table 4-1., The majority of the insulation in the building is
fiberglass and appears in good repair. The unrenovated areas
are mainly the office spaces along the north wall from about
column 6 to column 35, Three hundred to 400 linear feet of
asbestos insulation on pipes were inventoried in this building.
The peeling paint was estimated to be approximately 6,000 square
feet (ftZ). This represents less than | perceat of the
total painted surfaces in the Main Manufacturing Building. The
major area of peeling paint is in the old office area from E-55

to E-62 and the overhead cranes.

No evidence of contamination by other toxic or hazardous material was

found in the Main Manufacturing Building.

4.2 BUILDING 13-—-SHIPPING AND RECEIVING OFFICE/SCALE HOUSE

Building 13 contains only small amounts of peeling paint and asbestos as
shown in Table 4-2. These would require removal prior to release. No
other evidence of contamination by toxic or hazardous materials were

found in this building.

4.3 BUILDING 14--0OIL PUMP HOUSE
The following problems must be corrected prior to release of
Building l4:
1. The peeling paint and asbestos (Table 4~2) must be disposed
properly.
2. The POL stored in this building should be disposed properly,
and the spill of POL on the first floor cleaned.
No other evidence of contamination by toxic or hazardous material was

found in this building.

4.4 FORMER OIL TANK FARM
The Former Oil Tank Farm contains 10 to 20 spills of oily asphaltic

material within the bermed area. One sample of this was found to
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in the Other

Specific
General Area Location Approximate Quantity
Insulation
Building 13 Ist floor 200 ft fiberglass insulation

Qutside north
lst floor

Building 14

4 ft worn asbestos insulation

90 fr asbestos insulation~-bad
condition

1,000 fr fiberglass insulated
pipe

150 ft asbestos insulated pipe—-
bad condition

3 fed pile asbestos on

floor

Building 16

Basement

1st floor—north
2nd floor——north

Fiberglass
Fiberglass
Fiberglass

insulation
insulation
insulation

Building 18

Building 20 2nd floor
l1st floor
Basement

Building 21 Inside on top

of light

Building 25

Building 47

Building 31 Basement
Boiler
lst floor
2nd floor

insulation in good
small amounts of

Fiberglass
condition;
asbestos

Fiberglass
condition
Asbestos & fiberglass
insulation

Fiberglass insulated pipe
Asbestos insulation-—poor
condition

insulation—good

40 ft fiberglass insulation
1 £t insulating material
which proved not to be
asbestos when tested.

No insulation
No insulation

300 ft asbestos insulation—poor
condition

Some fiberglass insulation

90 ft2

Asbestos insulation
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Table 4-2. Inventory of Insulation and Peeling Paint in the Other
Buildings at GAAP (Continued, Page 2 of 4)

Specific
General Area Location Approximate Quantity
Insulation (Continued)
Building 32 Area A—lst 600 ft fiberglass insulated

floor near roof

Area B

Area C

2nd floor,
2 restrooms

Basement

Crawl space

Building 62 Machine shop
area

pipe
Asbestos at end of pipe

300 ft2 fiberglass
insulated equipment
5,000 ft fiberglass insulated

pipe
1,000 ft asbestos insulation

300 fr asbestos insulation

40 ft asbestos insulation

300 ft fiberglass insulated
pipe
10 ft asbestos insulated pipe

200 ft asbestos insulation
300 ft asbestos insulated pipe

50 ft asbestos insulation
Some fiberglass insulation
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Inventory of Insulation and Peeling Paint in the Other
Buildings at GAAP (Continued, Page 3 of 4)

Approximate
General Area Specific Location Quantity
Peeling Paint
Building 13 lst floor 20 fe2
Building l4 Equipment on lst floor 60 fc2
Building 16 Basement
Foyer 2 fe?
Room to right of entrance 3 £ft2 on door frame
Window frame 2 ft2
Wall at sprinkler coatrol 60 ft2
Near bottom of stairs 10 ft2
Next to door frame 10 fe2
Movie room 15 ft2
lst floor——north
Walls and around windows 190 fe2
2nd floor--north
Room at northwest corner 20 fe2
Room south of stairway 20 fe2
Building 18 No peeling paint
Building 20 2nd floor around doors 5 ft2
lst floor 70 £t
Basement-—northeast cormer 20 fr2
Building 21 No peeling paint
Building 25 No peeling paint
Building 47 No peeling paint
Building 31 Basement ceiling walls, 2,500 fe2
doors, stairwell
lst floor--walls and 300 ft2
around doors
2nd floor 130 fe2

4~11
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Table 4-2. Inventory of Insulation and Peeling Paint in the Other
Buildings at GAAP (Continued, Page 4 of 4)

Approximate
General Area Specific Location Quantity
Peeling Paint (Continued)
Building 32 Area B
On boilers 1,200 fr2
On tanks 200 fe?
On compressors 400 ft2
Area C-——water system pipe 100 ft
2nd floor, 2 restroom basins 2 ft?
Building 62 Foyer 50 ft2
Stairwell 100 fe?

Source: ESE, 1982.
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contain 450 micrograms per gram (ug/g) PCBs and 50 ug/g TCB. Because of
the bermed configuration of this area and the concrete floor of the
area, the contamination migration threat is minimal. PCB contamination
in this area must be removed prior to release. No other evidence of
contamination by toxic or hazardous materials was found in this

building.

4.5 BUILDING 16-—-ADMINISTRATION BUILD&NG

This building is still in service and the inhabited portions are in good
repair. The only contaminants which would require removal from this
building are small quantities of peeling paint and friable asbestos as
tabulated in Table 4-2. No other evidence of contamination by other

toxic or hazardous materials was found in this area.

4.6 BUILDING 18--FIRE EQUIPMENT BUILDING

Friable asbestos, less than 10 linear feet, (Table 4~2) is the only
contaminant in this building which sust be removed prior to release. No
other evidence of contamination by toxic or hazardous materials was

found in Building 18.

4.7 BUILDING 20—QUALITY CONTROL LABORATORY

Peeling paint and friable asbestos are the only materials which must be
removed from Building 20 prior to relesse. The amounts of each are
shown in Table 4-~2. No other evidence of contamination by toxic and

hazardous materials was found.

4.8 BUILDING 21—COOLING TOWER BUILDING

No evidence of contamination by toxic or hazardous materials was found
in Building 21, based on inspection and the records search. The
insulating material tested did not contain asbestos. Building 21 may be

released for unrestricted use with no decontamination action.
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4.9 BUILDING 25-—-STORAGE BUILDING
No evidence of contamination by toxic or hazardous material was found in
Building 25, based on 1lnspection and the records search. Building 25

may be released for unrestricted use with no decontamination action.

4.10 BUILDING 47--BUTLER BUILDING
No evidence of contamination by toxic or hazardous materials was found
in Building 47, based on the visual inspection and the records search.

Building 47 may be released for unrestricted use with no decontamination

action.

4.11 BUILDING 31-—LEASED TO VULCAN MANUFACTURING COMPANY (SUBLEASED TO
RAILROAD CONCRETE PRODUCTS COMPANY)

The unused areas of this building contain considerable amounts of
peeling paint, friable asbestos, and other debris which must be removed
prior to release. The sales office and showroom areas appeared to be 1in
good condition. Small amounts of industrial chemicals are stored for
sale in the former building safe. In the past (see Table 1-1), tenant
activities were reported to include infra-red photo development and
manufacture of graphical training aids. A developing sink located 1in
the basement is evidence for this former activity. Developing wastes

appeared to have been routed to the St. Louis sanitary sewer system.

Two 55-gallon drums, one of cutting oil and the other trichloroethane,
and an empty herbicide can were present behind Building 31. The
chemicals belong to Vulcan Manufacturing Company. The herbicide can

should be disposed of properly.

Beyond the peeling paint and the asbestos, no evidence for residual

contamination by toxic and hazardous materials exists in Building 31.

4.12 BUILDING 32—POWERHOUSE
Two types of contamination must be removed before release of

Building 32:
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l. Peeling paint and friable asbestos inventoried in Table 4-2 are
present in relatively large quantities.

2. A biological health hazard is present on the main floor of
Building 32. The area is used as a pigeon rookery and is
covered by a layer of droppings and feathers. In the
midwestern United States, pigeons carry histoplasmosis, a
fungus disease of man. This disease may be contracted by

breathing dust contaminated by the droppings.

The paint, asbestos, and droppings should be removed and the rookery

area disinfected.

No evidence of residual contamination as a result of storage or disposal
or wastes ash from the power generating activity was present. No other
evidence of contamination by toxic or hazardous materials appear to be

present in Building 32.

Exposed pits are located in Building 32. These pits are not covered by
adequate bridging nor are they protected by guardrails. A walking
hazard, which should be corrected before release of GAAP, is posed by

these pits.

4.13 BUILDING 62--LEASED TO VULCAN MANUFACTURING COMPANY

The unused areas of this building contain considerable amounts of
peeling paint and friable asbestos (Table 4-2) as well as much other
debris. The paint and asbestos must be removed prior to release of
Building 62. The present machine shop/metal stamping shop and office
areas appeared to be in good condition. Small amounts of solvents and
industrial chemicals are in use in the shop area. Wastes from these are

either reclaimed or disposed as solid waste to the City of St. Louis.

Except for the peeling paint and friable asbestos, no other evidence of

contamination by toxic or hazardous materials appeared to be present at
Building 62.
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5.0 CONCLUSIONS

I.

Gateway Army Ammunition Plant (GAAP) cannot be released without
restoration activities to correct the contamination and potential
contamination migration problems summarized in the other conclusions
numbered below. The only areas of GAAP which need no restoration
are Buildings 21, 25, and 47. As a result of the magnitude of the
unforeseen potential polychlorinated biphenyl (PCB) contamination of
extensive areas in the Main Manufacturing Building and the Former
0il Tank Farm, an alternative cost assessment has been wmade which is
based on a requirement to dispose of all hydraulic fluid as 1if it
contained low levels of PCB. Release restricted to industrial use
1s the recommended alternative based on costs and the location of
GAAP in an industrial area. Other considerations relevant to

release options have not been addressed.

Approximations of the costs of the required decontamination of the
installation for unrestricted use and for industrial use are
presented in Table 5-1. As shown, the cost for release restricted
for industrial use is $23,750 and is approximately one—half the cost
of $43,650, which will be required to allow release for unrestricted
use. Appendix G contains the basic cost assumptions used to prepare
the estimates. The estimated volumes of material have been
tabulated in the respective paragraphs of Section 3.0 which deal

with each contaminant.

Improper control of fluids during the hydraulic metal-forming
equipment removal process has resulted in contamination of nearly
all of the underlying areas of the Main Manufacturing Building by
oil which may be contaminated by PCBs. Large areas of the floor of
the Main Manufacturing Building also have spills of this oil. A
similar hazard exists near transformer 6TS from which large amounts
of PCB oil (ASKAREL) are leaking. Three other PCB transformers are

leaking.
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Table 5-1. Summary of Costs to Decontaminate GAAP Prior to Release

Costs* to Release for:

Unrestricted Use

Restricted Use

Main Manufacturing Remainder of
Building

Contaminant t

Main Mawfacturing

the Installation Building

Remainder of
the Installation

Leaked Transformer PCB Fluid

(includes contents of transformer 6TS;
454 gallons; plus leaked material
from other PCB transformers;

Table 3-4)

$ 2,000

Hydraulic Fluid and Sludge
(includes estimated hydraulic
reservoir volunes ad spilled
material and sludge in sumps ad
sewer system)

(3,000 gal) $ 6,240

Industrial Chemicals and POL (490 gal) $ 1,000

PCB Material fram Former Oil
Tank Farm

§ 1,000

Feathers/Bird Droppings in (5 days @ None

Power House, Building 32 $900/day)

Asbestos Insulation (473 ft)  § 3,500
(Tables 4-1 and 4-2)

Peeling Paint 6,000 £t2) § 3,560
(Tables 4~1 and 4-2) 25 barrelsg

None Same as
unrestricted use

None Same as
unrestricted use

None (The chemical Same as

- will be used) unrestricted use
None Sane as
unrestricted use
$4,500 Sawe as

unrestricted use

$18,570 (2,500 ft) (<50 fr) $370

$3,280 fs,soo ftzg éaso £e2) $730
S barrels 1 barrel)

Same as
unrestricted use

Same as
urestricted use

Same as
unrestricted use

Samne as
urestricted use

Same as
unrestricted use

(750 fe) $5,570

é“"m fc2§ $2,350
2 barrels

TOTAL QOST

$23,760

* Based on Appendix G. Labor rates/hour axd air monitoring for asbestos ad paint were assumed to be the same. The labor cost

for cleaup of the rookery in Building 32 was estimated at the same rate per day less air monitoring.

t Details of locations ad assumed qualities are contained in Section 3.0.

Source: ESE, 1982,
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The potentially PCB-contaminated oil in the sumps and sewer systems
of the Main Manufacturing Building must not be flushed to the River
Des Peres Storm Channel or disposed of into the St. Louls solid

waste collution system.

Material contaminated by PCBs exists in the bermed area which was
the Former Oil Tank Farm. The migration potential for this

contamination 1s low.

The solid sludges found in the sumps and underlying areas in the
Main Manufacturing Building contain concentrations of cadmium,
chromium, and lead which might render them hazardous wastes by
virtue of the EP toxicity test. Because of the small total quantity
of sludge, the most economical disposal option is to consider the
material hazardous since cost of disposal is less than the cost of

EP toxicity testing.

The lead content of all or nearly all of the chipping and peeling
paint at GAAP exceeds the 0.06 percent maximum allowable for
unrestricted use. The only buildings which have no peeling paint
are Buildings 18, 21, 25, and 47. In order to prevent potential
airborne lead concentrations above the American Conference of
Governmental Hygienists limit some paint removal will be nécessary
prior to release of GAAP. In order to release the installation for
industrial use only the peeling paint which poses an airborne lead
hazard would need to be removed. In order to release GAAP for
unrestricted use all peeling paint that poses an ingestion hazard
would have to be removed. The removed paint would have to be
disposed of as a hazardous waste or tested for potential toxicity or
ignitability. Removal of paint for unrestricted use would represent
20 to 100 times the level of effort for release restricted to

industrial use. Non-peeling paint does not require removal.
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Some asbestos 1insulation removal will be required in order to
release GAAP. Only Buildings 21, 25, and 47 contain no such
insulation. Encapsulation rather than removal, however, 1s an
option. The drawback to encapsulation is that periodic inspection
1s required to ensure the integrity of the capsule. This nearly
precludes this method as a measure to allow unrestricted release
because of lack of coatrol of the area. The viable options range in
level of effort as follows (from least to greatest):

a. Encapsulation of frayed areas. Suitable for release for
industrial use.

b. Removal and disposal of asbestos from frayed areas in accordance
with Occupational Safety and Health Agency (OSHA) regulations.
Suitable for release for industrial use.

c. Removal and disposal of all asbestos in accordance with OSHA

regulations. Suitable for release for unrestricted use.

The fungus disease histoplasmosis is a health hazard present in
Building 32, the Powerhouse, because the building is a pigeon
rookery. Pigeons carry the disease, and it may be transmitted via
dust from dried feces. The affected area must be cleaned and

disinfected.

The uncovered pits in Building 32 constitute a safety hazard. This

problem must be corrected prior to release.

Small amounts of petrolqu-, oil, lubricants (POL), and chemicals
are stored in several of the buildings at GAAP. These should be
removed and disposed of properly. One empty herbicide can must be
disposed of properly. An oil spill exists in the 0il Pump House

(Building 14). This must be cleaned up prior to release.

No other evidence of toxic or hazardous materials exist at GAAP as a
result of past operations or current activity. No airborne

contamination by cadmium, chromium, lead, zinc, mercury, or asbestos

exists at GAAP.
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6.0 RECOMMENDATIONS

1.

[mmediately assess the polychlorinated biphenyl (PCB) contamination
status of the hydraulic metal-forming equipment and take appropriate
corrective action to handle and dispose of PCB-contaminated fluids
from this equipment in a proper manner. Corrective action is to

consider equipment PCB-contaminated until proven otherwise.

lmmediately label all PCB transformers and suspected PCB-
contaminated equipment and transformers, repair all leaking items,
clean up PCB spills, and properly dispose of PCB-contaminated

material.

GAAP should immediately take the following actions to correct
probable PCB contamination and to prevent exposure of Voss Machinery
Company employees:

a. Properly label all PCB transformers;

b. Repair all leaking PCB transformers and properly clean up spills
as described;

c. Test all existing hydraulic reservoirs for PCB. Drain and
properly dispose of all PCB-contaminated fluid (>50 ppm). Flush
all reservoirs which contain greater than 1,000 ppm PCB with
solvent and drain before removal; and

d. Clean up and containerize all oil material spilled in the Main
Manufacturing Building, in accordance with proper protocol for

disposal of PCB-contaminated material.

The drained waste material should be tested for PCB content and may
be temporarily stored for 30 days in labeled, approved containers.
Any PCB-contaminated material should be disposed through Defense
Property Disposal Office (DPDO) in an approved manner. Requirements
for storage on site are described in Federal Register,

44(106):31555-31556 (EPA, 1979b). Release of GAAP would be

contingent upon the proper disposal of PCB-contaminated material,
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proper decontamination, and removal of all PCB-contaminated

equipment .

Ensure that potentially PCB-contaminated oil and water from the
process sewer system basements and sumps of the Main Manufacturing
Building is not allowed to be flushed to the River Des Peres storm

channel.

Determine the disposal strategy for the PCB-contaminated materials
in the Main Manufacturing Building and the PCB-contaminated material
of the Former 0il Tank Farm, since these are major cost elements.
The recommended strategy is the least costly option. This option is
to batch test the waste oil material in the largest practicable
amounts to minimize analytical costs and to remove visually
detectable material and dispose as a PCB item. Soil testing for PCB

could be limited to testing of vesidual surfaces.

Based on the strategy developed in Recommendation 4, determine the

restrictions on release of GAAP wmost favorable to the Government.

Develop a written decontaminatiom plan to provide for clearance for

release of GAAP. This plan should include measures for:

a. Asbestos Insulation Encapsulation/Removal: Buildings 13, 14,
16, 18, 20, 31, 32, 62, aad the Main Manufacturing Building.

b. Peeling Paint Removal: Buildings 13, 14, 16, 20, 31, 32, 62,
and the Main Manufacturing Area.

¢. Removal of hydraulic.equipuent and transformers with petroleum,
oil, and lubricant (POL) and PCB clean up in the Main
Manufacturing Building.

d. Removal of PCB-contaminated material from the Former Oil Tank

- Farm.
e. Proper disposal of all coantainers of waste POL and chemicals.

f. Clean up of the oil spill in Building 14,

6-2
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g. Removal and disposal of solid sludges from the Main
Manufacturing Building as hazardous waste.
h. Removal of the histoplasmosis hazard in Building 32, the Power-—

house.

The level of effort for release for unrestricted use versus
industrial use 1is higher for Element a and Element b. The level of

effort 1s the same for all other elements.
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APPENDIX A

COPIES OF RESULTS OF ANALYSIS
OF U.S. GOVERNMENT TRANSFORMERS AT GAAP

Performed by CHEMO-SERVICES Associates

St. Louis, Missouri

Original Reports are on File with the
Installation Manager, Gateway Army Ammunition Plant
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APPENDIX B

SAMPLE LOCATION, IDENTIFICATION, AND
COORDINATES: DATA FILE GWSAGMA82099



431GWSAGHMABLIONIB A1001 520 2084 Hi LocC

A41GWSAGHABLDGM18 A1002 520 284 Mi LocC
451 GUSAGHABLIIGH2TS NOS04 465 283 [} LoC
461 BWSAGMABLIIGH23 K1001 358 290 M1 LocC
471 GUSAGHARLIGH24T2F 2004 539 322 M1 LocC
481GWSAGHABLDGH29 F0001 552 346 M1 Loc
A910WSAGHARLNIGN31  K0001 561 333 i LocC
50$GWSAGMABLIGM31 K1001 571 3J4A2 M1 LoC
511 GWSAGHABL.NIGH3IS KO00O1 584 167 M1 Loc
521 GWSAGHAKLIGM3I? A1001 603 389 M1 Loc
%31 GWSAGHABLIIGMA1 A1001 656 363 M1 toc
%4 {GUSAGHARLICHAL A1002 656 363 M1 LocC
551 GWSAGHAKLGHAZ K1001 637 396 M1 toc
%41 GWSAGHARLIIGHA3  K1002 637 396 ’ M1 Loc
57 1 GWSAGHARBLIGNA? A1001 648 424 M1 LocC
581 GWSAGHABLIGNA? A1002 448 424 M1 LocC
59 1 GWBAGHABLIGNS? F1001 702 436 ' M1 Loc
60 1GWSAGHABLDGHS? #1002 702 436 M1 . Loc
61 |GWSAGHABLDGNS? K1001 493 448 M1 Ltoc
621 BUSAGHABLDBNS? P1008 4691 4SS M1 Loc
631GUSAGHABLDGNS? W1001 690 458 (4} t.oc
64 GUSAGHABLDBNSS W1001 701 4Aé1 ni Loc
63 1GUSAGHABLDGMSO P1001 709 469 (1} Loc
661 GHSAGHABLIGMAS A3001 732 A74 ni Loc
67 16WSAGHARLIGHSS W1001 736 475 M1 toc
48 1GUSAGHABLDIGMES K1001 739 481 M1 Loc
69 1GMSAGHAEBLIGH?8  A2001 823 509 M1 t.oc
70 10WSAGHABLIIGH79 A1001 821 519 M1 L.oc
71 1GWSAGHABLGH?79 F1001 7968 544 M1 LocC
721GUSAGHABLDGH?79 P1002 798 S44 M1 Loc
731 GWSAGHMABLIIGN79 W1001 814 523 M1 L.oC
74 1| GWSAGMABLIGM79 W1002 814 523 H1 Loc
751 GWSAGHAEBLIIGH9T2 F2005 476 239 M1 toc
7¢iGWSAGHABLNGTFY E1801 843 5B4 M1 Loc
7710WSAGHAKLIIGTF2 E0402 B33 504 M1 LoC

EOF177
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1 GWSAGHABLDGE)Y3
2!{GWSAGMABLDGB14
316GWSAGMABLDGB1 4
4! GWSAGMABLIGEB14
51GUSAGMABLDGEL S
41 GWSAGMABLDGELS
7 {GNSAGMAEBLIGB16
81GWSAGMABLUGE18
97 GWSAGHABLLGHLS
10:GWSAGHARLLGE18
11 1GWSAGHMABLDGE20
12 !GWSAGHAEBLDGE20
131GWSAGHABLIDGE20
14 !GWSAGHABLDGE20
15:GWSAGHABLIDGE20
156 {GWSAGMAELDGE21
17 i GWSAGHAERLDLGR21
18! GWSAGHABLDGRIY
19 1GWSAGHABLDGB31
20! GWSAGMABLDGB31
2116USAGMARLDGB31
221 0USAGMABLDGBIL
23 GWSAGMABRLDOB3Y
24 {GWSAGMABLIIGE31
251 GWSAGHABLIGEB3 S
26 I GWSAGMARLGEIL
27 {GWSAGMABLDGE32
281GWSAGHABLDGR32
29 {GWSAGHABRLDGE32
30 GWSAGHABLDGE32
31 :GWSAGMARLIDGB32
32!GWSAGHAELDGR32
331GWSAGHABLIGEBS2
34:GWSAGHMARLIGBS2
35:GWSAGMARLIIGR62
36 1GWSAGHABLIIGMM
37 1GWSAGMAELDGMO4
38{GWSAGMARLDGHOS
39 GWSAGMAELIIGMO&
40 | GWSAGMAELIIGM10
411GWSAGHMAERLIIGM1 4

ADVLCNCARMATR ittt Y

v

A1001
A1001

NO101
F1001
AOOO
A1001
w1001
A0001
A1001
£0501
A0001
A2001
£0201
F0001
F1001
A0001
21001
A0001
A0002
A1001
NOS01
P1001
00001
00002
HO001
w1001
A0001
A1001
A1002
FO001
F1001
01001
A1001
A1002
A1003
E0501
A2001
A1001
K0001
F1001

F1001
n1nna

841
830

835
628
382
373
386
430
438
427
449
445
454
445
440
470
476
197
197
206
210
200
186
186
202
192
298
302
302
283
291
298
226
240
240
797
451
434
458
464
492

N

52

563
567
SS9
181
167
205
189
179
196
296
289
302
293
284
317
321
129
129
128
138
130
136
136
129
123
214
192
192
201
197
203
154
143
143
549
208
250
229
261
248
277

LoC
Loc
Lac
LOC
Lac
L0C
1.oC
LOC
LocC
LocC
LocC
Loc
LoC
Loc
LocC
Loc
LocC
rLac
Loc
Loc
LocC
LoC
LocC
Loc
LocC
Lac
LoC
toc
1L.0C
Ltoc
Loc
Loc
Loc
Loc
LocC
Loc
Loc
LocC
LocC
toc
toc

Lt Oe



APPENDIX C

CHEMICAL DATA FILES
CWSACBI82105
GWSACBX82105
GWSACSW82105
GWSACSEB2105
SWSACS082105



1-2

116UWSACEIB2004C
210WSACR182054C
31GWSACBIB2054C
41GUSACE182055
SIGWSACHE182035C
41GWSACBIB2055C
7310WSACBIB2035C
81GWSACHIB20ZY
91GUSACRLIB033C
101GWSACKIB2053C
1110WSACPIB20T6C
121GWSACRIB20T6C
13!0WSACRIB2048C
1416UWSACHIB2050C
1516USACBIB20%0C
1616WSACP182030C
171GHSACRIB2049C
1810WSACR102049C
1930WSACEIB2049C
201GWSACP1B82049C
2116WSACHI82049C
2210WSACKIB2049C
2310WSACRIB2053C
241GWSACHIB033C
2% {GUWSACKIB2053C
26 16WSACRF1B2053C
27 1GWSACR1IB2053C
281GWSACRIB2033C
29 10WSACRIB2053C
30:0WSACEIB20L3C
311GWSACKE1IB82048C
321GWSACKkIB20350C
331GUSACBIB2050C
3416WSACRIB2050C
33 1GWSACR]IB2049C
3461 0WSACRIB2049C
3710WSACRIB2049C
3810USACKIB2049C
3910USACHIB2049C
4016GWSACH182049C
41 10WSACHIB2003C
421GWSACBLIBR0T3C
431GWSACHIB2033C
4410WSACEI02053C
A% IGWSACK1IB2053C
461GWSACRIB2053C
47 1GWSACKIB2053C
48 {GWSACRIBQ053C
A9 10WSACRIB2054C
S0:GWSACHIBR054C
Z11GWSACRIB20T4C
S210WSACHIB205S
G31GWSACHIBR055C
SA1GUSACKIB2055C
SS1GWSACKIBR0SSC
S41GUSACHIBR0STSC
S71GWSACRIBROLSC
S81GWSACHIB2035
S91GWSACKIB20%6C
603GWSACK1B82056C
61 :GWSACHIB2048C
2I1GMSACLHIBIO050C
63:6WSACKTIEB00C
AArGucaritAIATAr

#LDGR1S
BLIGRIO
BLOGK1B
BLDGB32
BLDGE32
BLIGE31
BLIGB32
BLDGRE2
BLOGKS2
BLDGRSD
KLDGE3L
KLDOB3Y
BLDOROS
BLIGHIY?
BLDOGHA?
ELDGMA?
KLIGHAY
LGNS B
BLIGKAY
BLDGMHOA
BLDGH7E
KLIGHI 8
BLDGH1 6
PLDGBRO
BLDGB14
BLDGR21
RLDONGS
BLDGK13
KLDONT 9
BLDGH20
BLOGMOS
RLDGM3Y
BLDOKA?
RLDGMA7
RLDGMHAY
RLDIOMI B
KLDGKHAY
ELOGNOA
KLDGM?6
BLOONLB
ELDGR1 6
BLDGB2O
RLIGE1 A
ELOGH21
BLDGNES
ELDGH13
RLDGH?9
BLDGEK20Q
ELIGRY &
KLDGHLD
kLpGR1e
KLOGE32
ELDGK]3D
kKLUGR3Y
kLDGR3D
kLIGHS2
kLDGHED
BLIGK6D
BLIGE3Y
KLDOGE3L
L DGMHOS
BLIGMIS
HLiGHA D
i [ifiea?

A10010000RB207BEEANFO0LICD
A10010000AB2078L SANFOO2CD
A0001030SNB207BESANFOOICD
A10010000KRB2070ESANFO0ACD
A10020000K8207BESANFOOICD
A10010000M82078E SAMFOOQ4CT
AOO01030%AB207BESANF007CD
A10030000NB2070ESAMFOOOCT
A10030000ABR0O78E SARFOO9CD
A10020000MB207BESANFOIOCTH
AQOO2030TNBI07BESANFOLICD
NO001030SKB2078ESANFO12CD
A10010000RB8207BESANFOL7CD
A10010000RB207BESAMFQ20CD
A10010000RB207BESANFO2ICD
A10020000RB207BESANFOR2CD
A10020000RBOTBESANFO2ICT
A10020000ABR070ESANFO24CT
A10010000AB2078ESANF025CD
A2001-305h02078ESANFO26CD
A2001-30TNB207BESANFO27CD
A10010000AB207BESAMFQ28CD
A00010305K82078ESANFOI2CD
A0001030SKB2070ESAMFOI3CD
A10010000KB207BESANFO3IACD
N00010305KBR07BESAHFO3SCD
A10010000KB207BESANFO36CD
A10010000AB207BESANFO3ICD
A10010000NB207DESAMFO3OCT
A2001-305KB2078LSANFOICH
A10010000KB070ESANGOOICK
N10010000NB207BESAMGOOACK
AN10010000NB2079ESANGOOSCR
A10020000R8207BESANGOOSCR
A10020000KB8207BE6AMGOOZCR
N10020000K8207BESAMGOOBCK
A10010000AB207BELSANGOOICR
A2001-3Q5ME2078E.6ANGO10CR
A2001-305AB207BESAMGOLICR
A10010000KB2078ESANOO12CR
A00010303KB207BESANGO16CR
A000103035K8207BESANGO1 7CR
A10050000NB207BF SAMGOT1BCR
A00010305KB2070ESANGOLPCR
A10010000KB8207BEEANGO2OCK
A10010000K82078ESAMBO21CR
A10010000NB207BESANGO22CK
A2001-302KB207BESANGO23CR
A100)10000MB207BESANBOZSCR
A10010000ABR07BESANGO6CK
N0001030%5-82078E SANGO27CR
N10010000NB2078ESANGO2BCR
A10020000KAB207BESANGO29CK
A10010000KRB207BESANGOIOCR
NO0O10305KhB2078E SANGOJICK
A10030000NB2078E SAHGO3I2CR
A10010000NB2078ESANGOIICKR
A10020000MB2070E SANGO3IACK
A0002030ZKhR2070F SAHGO3TCR
AD0Q103051B20708F SANGO36CR
A10010000LB82078LSANHOIIFE
A1091000IM820 78 SMIMCOAT E
A1001000UILETI 7BESAIHOOLF T
ALANTANADRNRIA T SAIIOOAE |

7SL17.000-04AMGN3.B01121215MUR
PSLT2.000-04MGH3. 86112121 Sn0UkK
7SL17,000-04MGM3.801121215HUR
75LT17,000-04MGHI.00112121TNMUR
76LT172.000-04MGH3. 80112121 MUK
7S50 77,000-04MGM3 . BO112121 MUK
750 17,000 -04MCM3.B01121215NM0K
751 17.000-04MGM3. 00112121 MUK
7SLT17.000-04NGNMI.BO1IDI21TMLE
761 12.000-04MCA3.80112121 LUK
75L17.000-04nGM3I. 00312121500k
75L717.000-04MGN3. 801121285
726L172,000-04MGMH3I. 80112121101
7S5L.772.000 0AMGMI. 00112121500
7SLT2.000- 0AMGM3I.B01121210NHUK
76L17.000-04MGN3. 6011212154
7S1.772.000-04ARGNMI. DO 12121 TN
76L17.000 0O4ANMGM3I.B0112121THUK
751 72.000-04MGM3.80132121 000K
761 17.000-04nGM3.8011212151UF
75L17,000-04ANGMHI . 8011212150010
75L17.000-04AMGH3 . 80112121 0MUK
725L77.000-04MGM3.B0112121SHUK
75L17.000-04MGH3.801121210HUR
7SLT2,.000-0AMGH3.BO1121213HUK
75017.000-04MGM3. 801121 215NH1K
75L17,000-04MGMH3. 80112121 THUR
7SL17,000-04MGH3.001121215HUK
75LT17.000-04MGH3. 0801123 215HUR
7SLT17,000-04HGM3 . 80112321 5MUK
7¢ 9.676-03MGHI. 018769, 15HUR
78 6.901-03IMGM3I.B16769. 1THUK
75 6.001-03MGM3.816769.35HUK
78 s 246-03MGHI.BL1E769.15HUF
78 6.859-03MGH3.B816769.1LNUF
7S 5.879-03MCM3.B8146769.1%10F
75 .246-03HGM3. 816769, 1TMUF
78 6.736-03HGM3I.B167469.1T01URK
76 S.512-03MGM3. 018769, 15M0A
7S 4.777-03MGMI.B16769.1THUR
75 6.,001-03MGH3I.B1£769.107.1UK
76 $.634-03MGM3.B16769.15HURK
75 3.674-03MGM3.B8156769.10LH00
76 A,530-03MCGM3I.B16749.150U1
75 3.919-03HM0M3I.016769.10MK
76 3.797-03MGH3.B16769. 101Uk
76 6.124-03MGN3.B16769.10L0UF
7€ 4.777-03NMGH3.B814769.10LMUK
75 3.674-03IMGH3.B18676F.10HUR
7S 5.144- 03INGHI. 816769, 1000K
7S  A.A09-0IMGHI. 8146769 . 1710UK
75 4,899 -0IMGMI.0L187¢9.1L00K
75 5,634 -031M6M3.814749.15HUE
75 6.491-03H0MI.B14745,)1TN0NK
76 3,042 -03IMGMI.BLE767, 1M1
7€ 2.AL0-03INGMI.BL18V 60, 1NN
76 A.047-03MGNH3.01487¢9. 1700

78 3.797-03MGM3 . U14268 . 1L NUR
245 A7 C3NGHERLL769 .1 T0MY
762,98 CINGMALBLE (P
700 13,009) OYMGMS. 9018011
AU IR RUSIOREAR AN 1N B

ot
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65!CWSACHIB2049C
6610UWSACRIB2049C
4710WSACEIB82049C
6810WSACHIB2049C
69 10WSACBI82049C
701GWEACPI82049C
7110WSACB182033C
7210WBACB1020S3C
731GWSACH162053C
7416WSACE102033C
7310WBACPI82033C
7410WBACEIB2053C
7716WSACR1082053C
7810WSACR1082033C
79106SACHIB2034C
90:CWSACH182054C
81 10WSACRIB2054C
82:CWSACRIB20%5C
B3 I0WSACEIBQ053C
B41GWSACBIB20355C
8510WSACRIR2055C
84!GWSACPI82055C
0716WSACPI82055C
B80106WSACRI82053C
89 10WSACD102056C
P01 0WSACH102034C
9110WSACI182054C
9210WSACSI02054C
23(GUEACBLE2035C
P410WSACD182055C
?310WSACS182055C
24 10NSACD182035C

P910WBACPI820SSC
10010WBACRID2034C
101 1GUSACBI82034C
10210WSACR1B2046C
103:0WSACBIB2050C
10410WSACPIB2030C
1031 0WSACBIB2050C
106 1CWBACBI82049C
1071GWSACP1682049C
1001GWBACE182049C
109 (1 0USACRI02049C
11010WSACRI82049C
111 {GWSACRIB2049C
112106WSACPIB2033C
1131GWSACPIB2033C
11410WSACPIB2053C
11316WSACPIB20S3C
11616WSACEIB2053C
11710WSACHIB2053C
11810WSACP182053C
11910WSACP10B2033C
12010WSACPIB20354C
121 10WSACD182048C
12210WEACE182030C
12310WSACPIB2050C
1241GWSACPI02050C
12510WSACRIB049C
126 1GWSACPIB2049C
1271GWSACRIB2049C
12810WSACKIBR049C
129 :GWSACHIB2049C
130:GWSACHIBR049C

BLIGHAL
kLDGMI8
BLDGNAL
RLDGMOA
RLDOM7O
BLDGMIO
RLOGB14
BLIGE20
BLIORL4
bLIGB2Y
KLDOMGS
MLDGPI3
BLDGNH?9
BLIOGB2O
BLDGR14
BLDOBIB
BLDGR18
FLDOGR32
KLDORIQ
KLIOR31
kLDGPI2
BLIGRA2
KLDGRS2
BLDGDS2
MDOBIL
BLDGB3L
LDOBLS
MLDGBIS
LDGBI2
sLDGD32
DAL
LDOBI2
’DaBs2
[ ]
LO0BE2
M.DEB3Y
BLOGRIY
BLDGHOS
FLDIGMI?
RLDGMA?
RLUGHA?
BLDGHAL
BLDOMIG
BLDOMAL
RLDOMHO4
BLDGN70O
FLDOM1B
PLDGB16
BLDOB20
FLUCBA
BLIGBQY
FLDOMES
BLDGB1)
BLIGNH79
ELDOB20O
BLDGR14
ELDOMOS
BLIOMI?
BLOONA?
BLDGMA?
BLDOMAY
KLDIGM18
DLDGMAL
HLIGHOA
kLDGNH /78
EL G

A10020000NB207BESANHOOHE
A10020000K8207BESANHOOBF I
A10010000MB2078E SAMHOORF B
A2001-305A82078C5ANHOLOFD
A2001-303NB2070ESANHOLLIMD
A10010000RBY07BESANHOL2FD
A0C010305N82078LSANHOL 6F R
A0O0010305N8207BESANMOL7FE
A30010000K82070ESAMIOLIBF B
A00010305NB2078ESANHOLYF R
A$00100001002078E 8ANHO20F R
A10010000A8207BESANHO21IFE
AJ0010000K8207BESANNO22F B
A2001-305K82070ESAMHO23P B
A10010000KB8207BE SANHO2SPD
A10010000KB078BESANHO26F I
A00010305KB207BESANHO2?T'k
A10010000K8207BESANHO2BF K
A10020000KB2070ESANHO29F R
A10010000KB2070ESANHOIOFE
A0001030TKB07BESANHOIIFE
A10030000KB207BESANHOIZFE
A10010000AB2078F SANHOIIPR
A10020000K82078ESANHO3AFD
A00020305K82070ESANHOISPB
A00010303KB2070ESANHO3SFD
A10010000KB82009€ESANJI00IHG
A00010303K82009E 8ANJIO02HO
A10010000K82089€ SANIO0IHG
A10020000K02089E 8ANJIO04HO
A10010000K82089E S8ANIO0SHE
A00010305K82089€ 8ANJO06HO

A00020303K82089€8ANI01 OHO
NO001030SKB2089EBANIOL IO
A10010000KB2089E8ANJIO1 6HO
A10030000K082089EEANIOI9HG
A10010000KB82009ESANJO20H0
A10020000RB0DPESAMNJIO2IHG
A10020000MAB2089ESANI02240
710020000KB20B9ESANI023IH0
A10010000RB200FESANIO24H0
A2001-305K02089ESANIO2THO
A2001-30%KB2069EEANJI026HG
A10010000AB0BFESANIO7HG
A00010305AB2089EEAMNIOIING
NO001030SNB208YESANJIOIHO
N10010000AB20BYESAMIOIING
A0001030SKB20BPESANIOIAHO
N10010000RB2089ESANIOISHG
71001 0000KB20EPE SANIOISNG
A10010000KB2089E SANJIOI7HG
A2001-305KB208PESANJIOIBHO
A10010000082089E6ANIOA0N0
A10010000KB2090ESANIO00TIZN
A10010000KB2090EEANTI004ZN
A10010000KBI0FOESANIOOTZN
N10020000KB20TOESANTOOLZN
A10020000KB2090E SANTI10072N
A10020000KB0P0E SANTO0DZH
A10010000102090L SAHTOOPIM
AT001 3O0TAOL0FOESANIOIOTN
AD001 30SKD2070L.SMI oI
A1ODI0000NEDGP0LSAMTOL D/ N

7SL73.000-031GN3.960180) J UMUK
7SL73,000-03MGN3I. 9601801 1TMUR
751.73.000-03M0M3.96018011T71UK
7S5LT13.000-03MGNH3. 9601801 1 MUK
7SLT13,000-03MGM3.9601801 1L1UIK
76L.13.000-03MGM3.9601801 1 SHUK
7€LT13.000-03MGM3.960180115NUK
76L73.000-03IMGH3. 9601001 1 LML
751.73.000-03MGNM3. 960160011 LHUK
761.73,000-03MGH3. 9401801 1 Z1UK
76L13.000~-03MGNI. 9601001 )L
76L73,000-03MGM3.9601801 150N
76L73,000-03MGM3.9601801 ) LMUK
7SLT73,000-03MGM3.96010018 1 %014,
76L.73.000-03MGHI. 9601001 15MUI
760 73.000-0310GM3.96018011LH0UK
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APPENDIX D
UTAH BIOMEDICAL TESTING LABORATORY
ANALYSIS OF ASBESTOS IN INSULATION
Quality Control Comparisons
Reference: Standard PAT sample Chrysotile--

50 perceant Utah Biomedical Testing Laboratory
Reported 40-50 percent Chrysotile

Duplicates:

Sample ID UBTL No. Content
B31 Q000! CCO01274 Approximately 10% chrysotile;

40-502 amosite

B31 Q0002 Ccc01288 5-10Z chrysotile, approximately
501 smosite

Laboratory split 2-5X chrysotile, 40-507 amosite
of B3l Q0001



ANALYTICAL REPORT

SUBMITTED TO:

SUBMITTED BY:

REFERENCE DATA:
Analysis of:
Identification No.:
Sample(s): 17

UBTL Laboratory No.:

March 17, 1982

Michael A. Keirn, Ph.D., ESE

S. Stark

Asbestos
82-396
Analyses: U8

CC 01272 through CC 01288

A visual estimation of the percentage of asbestos was made on the

above numbered samples utilizing polarized light microscopy and
dispersion staining techniques.

Special Consideration:

Two different materials were submitted

under one sample number and were treated as two separate analyses.
Please refer to comments on analytical report form for sample material

differentiation information.

The results are tabulated on the following page(s).

M

S. Stark

[anet fotte

Rarld Potter

a

-
, Tk

usTL

520 WAKARA WAY
SALT LAKE CITY.
UTAH 84108

801 581.8267

A DWSION OF
THE UNIVERSITY OF UTAs
RESEARCH WNSTITUTE

ME OICINE
OEMSTRY
RESEARCH

DEVEL OPMENT
ANAL YSIS
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ANALYTICAL REPORT FORM

e Lk LS

UBTL Identification Number 82-396

Corporate/Agency Name Environmental Science and Engineering, Inc.

Address P.0. Box ESE
Gainesville, Florida 32602
Attention _ Michael A. Keirn, Ph.,D, Telephone (904)372-3318

Sampling Collection and Shipment
Sampling Site Date of Collection

Date Sampies Received at UBTL March 10, 1982

Analysis
Method of Analysis ToLACRED  LiGHT YWROXDLPY

Date(s) of Analysis =718

Analytical Results

Fieid usTL Results

Sampte Lab Sample ASBESTOS

Number Number Type % AND TYPE
152000 {cC01272| Bulk 40-507% CHRISOTILE
152001 |CC01273 ~50% CREISOTWLE
152002 |cc01274 210% CHRNSONULE | 40-507 AMOSITE
152003 ]cc01275 NS0 CHENSIMLE
152004 {cC01276 u20% HWRIONUE. 50~ 607, AADSTE
152005 §cC01277 50- 607 CHRNSOTILE.
152006 [cC01278 ___10-20% CHYSOTILE  10-70% MMOSITE
52007 [C01279 N0 ASBESTYS DETEQED
52008 CCO1280 ‘ 1-2% CMRYSOTILE
52009 _[CO1281 20-40% CHRYYLE ; ~ 100 AMOSITE

2010 KCO1282 S0-60"% CHRYSUNLE

2011 bcoresal ¥ N0 ASPESTys DETELIED
Comments

SMpomb

Analyst

% zmwcwr

520 Wakara Way / Salt Lake Clty, Utah 84108 / 1-800-453-5653 ext. 8267
D-2



Address ___

Attention _ . __

| 4B

ANALYTICAL REPORT FORM

Date __ _

UBTL ldentification Number 82-396

Corporate/Agency Name _ Environmental Science and Engineering, Inc.

Sampling Collection and Shipment

Sampling Site

Telephone (904)372-3318

Date of Collection

Date Samples Received at UBTL

March 10, 1982

Analysis
Method of Analysis . tOLARIZED LT Mue0sopy
Date(s) of Analysis ___ 3 11ler
Analytical Resuits
Results
S:‘I:‘:lo Lﬁ:} Sample ASBESTOS
Number Number Type AND TPE
152012 [CC01284| Bulk 2-5% CHRNSOTLE | 4AD-50% AMOSITE
152013 [cCc01285 40-50% CHPISOTILE
152015 Jcco1286 ~Gs  NASR CHENOTILE
152016 JcC01287 * @ 50-60% (HEHOTILE
152022 |cco1288 S -10% CHRNSTILE _ ~50T AMOSTE
15201 _Kc012¥] ¥ @) 00-T0% _CHRYSOTILE

Review

Laboratory Supervisor
520 Wakara Way / Sait Lake City, Utah 84108 / 1-800-453-5653 ext. 8267

D-3




ESE ENVIRONMENTAL SCIENCE AND ENGINEERING, INC.

March 3, 1982

Mr. Rand N. Potter

Senior Marketing Chemist
UBTL

520 Wakara Way

Salt Lake City, Utah 84108

Re: Asbestos Analyses - Bulk and Filters from Gateway
Army Ammunition Plant

Dear Mr. Potter:

Accompanying this letter are two sets of samples from the above plant
which are to be analyzed for asbestos by PLM as we discussed.

The first set consists of 38 air filters labeled as Sample Numbers
152300 through 152337. Several of the filters represent results of co-located
filtrations and four represent filters on which the fiber count is known
because they are from previous PAT programs. These check samples
have been introduced at random Into the sample set and are included in
the sample numbering system. Please analyze each filter and report the
resuilts in terms of total fibers per filter by sample number. These do not
need to be confirmed by x-ray diffraction. | will let you know if any
require reanalysis or confirmation.

The second set of samples consists of 17 samples of bulk material
collected from pipe insulation suspected of containing asbestos. Several
of these represent duplicate portions of the same location either sampled
separately in the field or split at ESE before shipment. One sample
represents a reference sample selected from those you provided earlier.
The samples, duplicates, and reference sample are labeled as Sample
Numbers 152000 through 152013, and 152015, 152016, and 152022. Please
report the resuits by sample number.

A check list of sample numbers is enclosed for both sets.

In addition to the results of analysis, please include in your report
the resuits of all internal quality control data. The results of analysis
are required by March 22, 1982,

Sincerely yours, .
Michael A. Keirn, Ph.D.
Project Manager

MAK :bb
Enc.
cc: M.GC.Schuitz

P.C.Geiszler

F.0. BOX ESE + GAINESVILLE, FLORIDA 38608 + $04/372-3318 « TWX S810-888-8310
D-4



APPENDIX E
GUIDANCE ON HANDLING AND DISPOSAL OF PCBs



DEPARTMENT OF THE ARMY
HEADQUARTERS US ARMY MATERIEL DEVELOPMENT AND READINESS COMMAND
5001 EISENHOWER AVE,, ALEXANDRIA, VA, 22333

DRCIS-A

SUBJECT: Polychlorinated Biphenyls (PCBs)

SEE DISTRIBUTION

1. Reference:

a. Message, DRCPA-E, HQ DARCOM, 261915Z May 78, subject:
Disposal and Marking, Polychlorinated Biphenyls (PCBs).

b. Letter, DRCIS-RI, DARCOM I&SA, 20 November 1978, subject:
Askarel Filled Equipment.

c. Message, DRCIS-A, HQ DARCOM, 271030Z Sep 79, subject:
Polychlorinated Biphenyl (PCB) Use and Disposal.

d. Message, HQ DLA, 062044Z Mov 79, subject: Disposition
of Liquid Cooled Transformers; Retransmitted, DRCIS-A, HQ DARCOM,
081405Z Nov 79.

e. Letter, DRCIS-RI-IU, DARCOM I&SA, 13 November 1979, subject:
Electrical Equipment Marking.

f. Engineer Technical Note 78-10, Supplements 1-6 (Suppl 6
dated 10 January 1979), subject: Marking and Disposal of Poly-
chlorinated Biphenyls (Askarels).

g. Message, DRCIS-A, HQ DARCOM, 201215Z Feb 80, subject:
Polychlorinated Biphenyls (PCB) in Hydraulic Metal-Forming Equipment.

h. Federal Register, 31 May 1979, p.31550.
i. Federal Register, 29 November 1979, pp.68489.

2. Substantial guidance has been provided concerning PCB (references
la-1). This letter consolidates previous HQ DARCOM guidance.



DRCIS-A
SUBJECT: Polychlorinated Biphenyls (PCBs)

a. Use of PCB.

(1) There is no requirement to remove or dispose of serviceable
PCB or PCB-containing equipment. Sampling to determine PCB content of
serviceable equipment is not required; however, unserviceable equipment
should be sampled prior to either servicing or disposal, since handling
procedures to be followed differ depending upon PCB content. Analytical
services may be obtained upon request, thru HQ DARCOM (DRCSG), to the
US Army Environmental Hygilene Agency (USAEHA), ATTN: HSE-EW-S,
Aberdeen Proving Ground, MD 21010.

2) Servicing which requires removal of the core from
transformers with 500 ppm or more PCB is prohibited. After 1 July
1984, all servicing (including topping off) of transformers contain~
ing 50 ppm or more PCB which involves handling transformer fluid 1is
prohibited.

) Transformer fluids containing more than 500 ppm PCB can
be used or reused only to service transformers containing 500 ppm or
more PCB. Mixing or dilution with fluids of lesser PCB concentration
is not allowed. Retrofilling (refilling) transformers with non-PCB
fluids or fluids of lesser PCB concentration is against Army policy
because of the large volume of waste solvent and PCB waste generated,
requirements to derate the transformer from its original rating,
and problems with insulation, gaskets, and other fittings.

(4) Fluids containing more than 50 ppm PCB to be used for
servicing transformers may be transported between installations,
if prior permission is obtained from EPA. Fluids must be stored in
facilicies meeting the same standards as facilities for PCB and
PCB~-containing items in storage prior to disposal.

(5) In-gservice transformers should be periodically inspected
to detect leaks, and leaks immediately repaired and cleaned-up. Each
transformer location should be evaluated for spill prevention counter-
measure and control requirements, and drip pans, pads and diking instal-
led, as appropriate. Spills of transformer fluids should be treated
as PCB spills, until known otherwise, and appropriate notification,
spill containment and cleanup measures taken.

(6) Under occupational exposure conditions worker protective
equipment should include protective gloves and aprons. Organic vapor



DRCIS-A Ly e
SUBJECT: Polychlorinated Biphenyls (PCBs)

respirators are required unless industrial hygiene survey indicates
exposures do mot exceed the current occupational health standard.
Protection from PCBs in non-liquid form usually requires only
protective gloves and boots.

b. Inventory, Recordkeeping and Reporting, Marking.

(1) Facilities using or storing at least 45 kg (99.4 pounds)
of PCB, one or more PCB transformers, or 50 or more PCB capacitors
containing 1.36 kg (3 pounds) or more fluid must develop and maintain
records on the disposition of PCB and PCB items. /Note: transformers
or capacitors (1.36 kg or more fluid) must be considered to contain
PCB unless actual PCB content is known from the manufacturer's label
or laboratory test. / These records must be compiled NLT 1 July each
year for the previous calendar year, and maintained for at least 5
years after the facility ceases using or storing PCB and PCB items
in the prescribed quantities. Information required includes: (a)
Dates and quantities PCB and PCB items removed from service, placed
in storage, and shipped for disposal, (b) Location/operator of storage
or disposal facility, (c) Quantities PCB and PCB items remaining in
service (includes items with unknowm PCB content). Reporting is
required only for the envirommental MBO Report (RCS DD-M(SA)148S).

(2) Containers, transformers and capacitors (1.36 kg or
more) with unknown PCB content or comtaining more than 500 ppm PCB,
storage areas, and transport vehicles loaded with more than 45 kg PCB
in concentrations more than 50 ppm must be marked (see reference 1f
* for label specifications).

c. Storage.

(1) Storage facility criteria for serviceable transformers
and capacitors are not specified by the Federal PCB regulations (referen-
ces lh and 1i), but state and local regulations may apply.

(2) Storage facility criteria for PCB fluids on hand for
gervicing transformers, and PCB and PCB items in storage for disposal,
include roof and walls, curbing, seamless impervious flooring without
drains, siting above the 100-year £lood water elevation and spill
prevention and contingency plans. Exceptions are: (a) Temporary storage
in facilities not meeting these criteria for up to 30 days provided
that leaking PCB items are placed im non-leaking containers with
sufficient sorbent to totally contain the PCB, and provided spill
prevention and contingency plans have been prepared; (b) Storage

3
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DRCIS-A
SUBJECT: Polychlorinated Biphenyls (PCBs)

of non-leaking capacitors and transformers with PCB concentrations
between 50 and 500 ppm on pallets next to the storage facility
until 1 January 1983 provided the immediately available storage
inside the facility is 10Z or less of the volume of the capacitors

and transformers outside the facility, and provided weekly leakage
checks are made.

(3) Storage containers must meet Department of Transportation
(DOT) shipping container specifications or Occupational Safety and
Health (OSHA) standards for storage of flammable and combustible
liquids. Handling precautions include worker protection, as noted
above, monthly leakage checks, and prompt cleanup of spills and
leakage. Contaminated movable handling equipment in the storage
facility will not be removed without decontamination.

d. Disposal.

(1) PCB and PCB items stored for disposal prior to 1
January 1983, must be removed from storage and disposed of prior
to 1 January 1984, PCB and PCB items stored for disposal after
1 January 1983 must be removed from storage and disposed of withian
1 year.

(2) Disposal options depend on PCB concentration and
material to be disposed of (Inclosure 1). Alternative methods
may be used upon demonstration to EPA that the alternative method
provides equivalent destruction and control of PCB. Local Defense
Property Disposal Offices (DPDO) will accept liquid-cooled trans-
formers for disposal provided: (a) the transformer is factory-sealed,
without access ports, and shows no trace of leakage; or (b) the
transformers contain less than 50 ppm PCB; or (c) the transformer
is completely drained and did not contain more than 500 ppm PCB.
Incinerators have not yet been approved by EPA; a listing of EPA-
approved landfills was provided in reference 1f. Dilution to
reduce PCB concentration and processing into non-liquid forms
to circumvent high-temperature incineration requirements is prohibited.

(3) Packaging and transport for disposal is subject to DOT
shipping regulations, PCB marking regulations, and EPA hazardous
waste manifesting regulations, when effective in the fall of 1980.

(4) Waste oil must be considered to be contaminated by
PCB unless laboratory test proves otherwise. All waste oil will be
subject to EPA hazardous waste regulations; waste oil containing



DRCIS-A
SUBJECT: Polychlorinated Biphenyls (PCBs)

concentrations greater than or equal to 50 ppm PCB is subject to
PCB disposal regulations. Use of waste oil as a sealant, coating or .
dust control agent is prohibited by Army Regulation (AR 200-1;
AR 420-47).

e. Hydraulic Systems. Hydraulic metal production and forming
equipment (e.g., die-casting, metal forging, foundry, etrusion)
vhere high temperature stable PCB hydraulic fluids were likely to
have been used, and hydraulic equipment {(e.g., forklift trucks,
elevator 1lifts, loading dock levelers) where PCB fluids may have
been used for convenience, require special testing for PCB. Where
fluids contain greater than 50 ppm PCB, draining and proper disposal
of the fluid is required. Once refilled, retesting is required
for PCB not sooner than 3 months nor later than 1 year.

3. POC this headquarters is MAJ Borkowski (AV 284-8122).

Okt o,

FOR THE COMMANDER:

1 Incl DONALD K. EMIG, Ph.D., JP.E.

as Chief, Environmental Qpality Div.
Directorate for Instalflations
and Services

OISTRIBUTION:

B
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DISPOSAL OPTIONS

pcB | Chem !

Material Incinerator Landfill

Hi-Effcy Alt !
Boiler

Sanitary

Disposal Landfill DPDO

Liquid X
@ 50Q0ppm PCB)

Mineral 0il X X
Dielectric
(50- ¢ 500ppm PCB)

Liquids X X
(50—~ €500ppm PCB)

Non-Liquid X X
(soil, rags, debris)

Dredge Material X X
Municipal Sewage
Treatment Plant

Sludges

Transformers X
(2 500ppm PCB)

Drained X
Transformers/

Containers®

(previously held2

500pgm PCB)

Capacifbrs
(< 1.36kg or 3lbs
fluid)

Capacitors X
(= 1.36kg fluid)

Hydraulic Machines
(drained)

Other {items X
(2 S00ppm PCB)

Containers X

(Full or empty,
PCB2 500ppm)

INCL 1

X
(If decon-
taminated)



Material
Drained Containers
(Prior content PCB
2500ppm)

Drained Containers
(Prior content PCB
< 500ppm)

DISPOSAL OPTIONS

PCB 1 Chem ! Hi-Effcy Alg 1 Sanitary
Incinerator Landfill Boiler Disposal Landfill DPDO
X

1 EPA Approval Required for PCB 2 EPA Notification Required 3 May be salvaged (if PCB

Disposal.

21000ppm must be rinsed)

4 Transformers ﬁust be solvent
- Rinsed Prior to Disposal.

E-7



HSE-EW-S/WP

MEMORANDUM FOR RECORD

SUBJECT: PCB's, and PC3S Transformers and Capacitors

1. REFERENCES.

a. Title 40, Code of Federal Regulatiaons (CFR), 1979 ed., Part 117,
Determination of Removability of Hazardous Substances, as cited in 44 Federal
Register (FR) 50776, 29 August 1979.

b. Title 40, CFR, 1979 ed., Part 761, Polychlaorinated Biphenyls (PCBs),
Manufacturing, Processing, Distribution in Commerce, and Use Prohibitions.

c. Uffice of Toxic Substances, US Envirummental Protection Agency (EPA)
publication, EPA's Final PCB Ban Rule: Over 100 Questions and Answers to
Help You Meet These Requirements, June 1979,

d. Lleaflet FESA-UE-E, US Army Facilities Engineering Support Agency, 28
Cecember 1979, entitled Some Questions and Answers About PCB's Based on EPA
"Final Rule® of 31 May 1979.

2. PURPOSE. The intent of this FR is to summarize the current PC3
regulations concerning transformers and capacitors. It is hoped that this
information can be used to quickly answer the increasing number of telephone
queries from Army installations.

3. DISCUSSICH.

a. [dentification.

(1) A transformer is classified as a PC8 Transformer if (a) the
nameplate indicates that the transformer contains PCB dielectric fluid, or
(b) the transformer’s dielectric fluid has been tested and found to contain
S00 ppm or greater PCB's. If a transformer does not have a nameplate or
there isn't any information to indicate the type of dielectric fluid in it,
the transformer must be assumed to be a PCB Transformer.

(2) A transformer is classified as a PCB-contaminated Transformer if
the dielectric fluid has been tested and found to contain 50 or more ppn but
less than 500 ppm PCB's. All mineral oil transformers must doe assumed %0 oe
PCB-contaminatad Transformers unless tested and found not to contain between
50 and S00 ppm PCB's.

(3) A transformer is classified as a Mon-PCB Transformer if its
dielectric fluid has been tested or otherwise verified to contain less than
20 ppm PC3s.



HSE-EW-S/'4P
SUBJECT: PCB's, and PCB Transformers and Capacitors

(4) A capacitor that cannot be shown to be PCB-free by examining the
label or nameplate information must be assumed to be a PCB Capacitor.

b. Labeling Requirements.

(1) PCB Transformers (500 ppm or greater PCB's) are required to be
labeled, including those {in service.

(2) PCB-contaminated Transformers (between 50 and 500 ppm PCB's) are
not required to be labeled.

(3) Large (3 1bs or more of dielectric fluid), high-voltage (2000
volts or above) PCS Capacitors have to be labeled, including those in
service.

(4) Large, Tow-voltage (less than 2000 volts) PCB Capacitors have to
be labeled when they are taken out of service.

(S) Small PCB Capacitors do not have to be labeled.

(6) All labels are to b; put on the exterior of PCB Items in a place
that can be easily seen and read by anyone inspecting or servicing them.

Exception: Large, high-voltage PC3 Capacitors installed in protected
locations. In such instances the particular pole, fence, or structure shall
be marked with the appropriate label.

(7) Labels can be obtained from these sources:

(a) LABELMASTER
7525 North Wolcott Ave.
Chicago, I11inois 60626
Phone: 312-973-5100

(b) W. H. BRADY CO.
Facilities, ldentification, Products Division
727 4. Glendale Ave.
Milwaukee, Wisconsin
Phone: 414-33Z-8100 (Ext 624)



HSE-EW-S/%P
SUBJECT: PC8's, and PCB Transformers and Capacitors

¢c. Servicing

(1) PCB Transformers.

(a) Nonleaking PCB Transformers can continue in service indefinitély
because by definition they are totally enclosed.

(b) Routine servicing, which includes testing the dielectric fluid,
filtering the fluid, and replacing the gasket {s permitted.

(c) Rebutlding or any servicing which involves the removing of coils
from the transformer casing is prohibited.

(d) PCB Transformer fluid (500 ppm or greater PCB's) that has been
mixed with dielectric fluid containing less than SO0 ppm PCB's cannot be used
as dielectric fluid in any transformer. The purpose is to avoid dilution of
PCB Transformer fluid to less than 500 ppm and subsequent use in
PC8-contaminated Transformers.

(e) PCB Transformers can be reclassified as PCB-contaminated
Transformers {f they have been drafned, flushed, and refilled with non-2CY
dielectric fluid and if they are tested and found to contain less than 500
ppm PCB after at least 3 months of inservice use.

(2) PCB-contaminated Transformers can be serviced and rebuilt only
with dielectric fluid containing less than 500 ppm PCB's.

(3) Non-PCB Transformers require no exemptions for servicing.

(4) Persons who handle PC8's (50 ppm or greater) for purposes of
servicing transformers must be granted an exemption by the EPA. Owners may
continue to service their own transformers without such an exemption.

d. Storage.

(1) Temporary storage is permitted up to 3C days from the date of
removal from service of the following {tems:

(a) Monleaking PCB Transformers, Contaminated Transformers, and
Capacitors.

(b) Leaking PCB Transformers, Contaminated Transfcrmers, and
Capacitors if these items have been placed in nonleaking containers that
contain sufficient sorbent materials to absorb the remaining dielectric fluid
within the item.

(c) Containerized nonliquid ?CB's such as contaminated soil, rags,
and debris.

E-10



APPENDIX F

UTAH BIOMEDICAL TESTING LARORATORY
RESULTS FOR ASBESTOS FIBERS ON AIR SAMPLING FILTERS

Results of Analysis of PAT Reference Samples

Asbestos* (Fibers/m3)

Percent
UBTL Sample No. PAT No. Nominal Found Recovery
CC01235 A651 184,541 251,000 109
CCO1236 A652 303,134 322,000 106
ccol270 A65) 244,565 254, 000 106
cco1271 A653 158,390 155,000 98

* Calculated based on a hypothetical 2-hour sampling period.



March 23, 1982
ANALYTICAL REPORT

SUBMITTED TO: Michael A. Keirn, Ph.D.
SUBMITTED BY: S. Stark

REFERENCE DATA:

Analysis of: Asbestos

Identification No.: 82-395

Sample(s): 38 Analyses: 38

UBTL Laboratory No.: CC 01234 through CC 01271

The above-numbered samples were analyzed for asbestos according to
the method below.

Filter samples were analyzed according to NIOSH Method P&CAM 239.
Asbestos fibers with a minimum length of 5 microns were counted on a
Leitz Phase Contrast Microscope. The microscope is equipped with a 40x
objective and a 10x eyepiece containing a Patterson globe and circle
reticle,

A minimum of 100 fibers in 20 flelds or a maximum of 100 flelds was
counted per sample and the average fibers per field calculated.

The results are reported in total fibers/filter. The following
calculation is performed to convert fibers/filter to fibers/cc.

Fibers/Filter
(Sample Vol. L.)(1000) = Fibers/cc

The limit of detection is 0.03 fibers per fields or 4500 fibers per
filter.

Special Consideration: Samples CC 01235 , CC 01236, CC 01270, and
CC 01271 were submitted on 25 mm filters.

The results are tabulated on the following page(s).

S. Stark

Sl Aete

Ran{\Potter

ueTL

520 WAKARA WAY
SALT LAKE CiTY,
UTAH 84108

80t 581-8267

A DMASION OF
THE UNIVERSITY OF UTAx
RESEARCH INSTITUTE

CHEMISTRY

AESEARCH
DEVELOPMENT
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ANALYTICAL REPORT FORM

Date __ __
UBTL Identitication Number 82-395
Corporate/Agency Name Environmental Science and Engineering, Inc.
Address P.0. Box ESE
Gainesville, Florida 32602
Attention Michael A. Keirn, Ph.D. Telephone (904)372-3318
Sampling Collection and Shipment
Sampling Site Date of Collection
Date Samples Received at UBTL March 10, 1982
Analysis
Method of Analysis ?i CAM 7174
Date(s) ot Analysis 3/1%/81
Analytical Resuits
Field UBTL Resuits
Sample Lab Sampie ASBESTOS
Number | Number Type PBERS [ FILER
152300 jcco1234|Filcer <4500
152301 |cco1235 201,000 *
152302 jcco1236 317_;000 * -
152303 |cco1237 « 4200
152304 cco1238 < 4s00
152305 jcc01239 <4500
152306 _JcC01240 24500
152307  fcCO1241 <4500
52308 |CCO1242 | <4500
52309 [cC01243 <4500
2310 [cC01244 <4500
152311 kcoizas! ° <4500

520 Wakara Way / Salt Lake City, Utash 84108 / 1-800-453-5653 ext. 8267
F-2



, 4B

ANALYTICAL REPORT FORM

Date . . . _ __

UBTL !dentiticatton Number 82-395

Environmental Science and Engineering, Inc.

Corporate/Agency Name _

Address  _ I —

Attention Michael A. Keirn, Ph.D. Telephone (904)372-3318

Sampling Collection and Shipment

Sampling Site Date of Collection
Date Samples Received at UBTL March 10, 1982
Analysis
\
Method of Analysis _ P& CAMl 7274
Date(s) ot Analysis .. 31 l%{%L

Analytical Resulits

Field uBTL Resuits
Sample Lab Sample ASBESTOS
Number | Number Type FIBERS [FIUER.
152312 |CCO1246 |Filter <4500
152313 |cCO1247 <4500
152314 [cco1248 <4500
152315 }cC01249 <4500
152316 [CC01250 <4500
152317 Jcco1251 <4500
152318 fcC01252 <4500
152319 cco1253 <4500
152320 cco1254 <4500
52321 kCO1255 <4500
52322 [£C01256 <4500
52323 [c01257) ¥ <4500
Comments

P

Analyst

Reviewer

3 QQD\'JW
ZHAL

Laboratory Sugryisor

520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267
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yrporate/Agency Name _

ddress

ANALYTICAL REPORT FORM

Date

UBTL ldentitication Number
Environmental Science and Engineering, Inc.

82-395

wttention

Michale A. Keirm, Ph.D.

Sampling Collection and Shipment

Sampling Site

Telephone _(904)372-3318

Date of Collection

Date Samples Received at UBTL March 10,
Analysis »\
Method of Analysis ( b W 134
Date(s) of Analysis 2(ai92
Analytical Results
e | | sam Sazsros
Number | Number Type HBEDS [Fugee.
152324 [cco1258|Filter <4500
152325 |CC01259 <4500
152326 lcco1260 <4500
152327 lcco1261 <4500
152328 JCcC01262 <45D0
152329 jcC01263 <4500
152330 JcCOL264 <4500
152331 JCC01265 <4500
152332 |cC0OL266 <4500
152333 [cC01267 <4500
152334 0C01268 <4500
52335 [cC01269] < < 4500
Comments

520 Wakara Way / Sait Lake City, Utsh 84108 / 1-800-453-5653 ext. 8267

it

Analyst

———

i

Reviewer |
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, 4B

ANALYTICAL REPORT FORM

Date ____ _ _ _

UBTL Identification Number. 82-395

Corporate/Agency Name _. __ »EEV1EcEmfntal Science and Engineerlng, Inc.

Address .. . .

Attention __ Michael A. Keirn, Ph.D. . Telephone ___ (904)372-3318

Sampling Collection and Shipment

Sampling Site __ _ Date ot Collection

Date Samples Received at UBTL ___ March 10, 1982
Analysis .

Method of Analysis _ ??— CM 7-%

Date(s) ot Analysis __ 3 I_la {%1

Analytical Resuits

Field uBTL Results

Sample Lab Sampie ASBESTOS

Number | Number Type P BeZS R
152336 |CCO1270|Filter 254,000 ¥ 706
152337 |cC01271|Filter 15500 % w37

Comments x 25 mm Mder

4

PWrtauh—

Reviewet

YN N
el

Laboratory Supirfmor
520 Wakara Way / Salt Lake City, Utah 84108 / 1-800-453-5653 ext. 8267
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Purchase Order No.

Date

UBTL Identification Number
Corporate/Agency Name 5 C
Address
Person to Contact Telephone

Sampie Collection

Sampling Site

Industrial Process

Date of Collection Air Temperature

°C

Date of Sample Shipment to UBTL

Request for Anslyses

Results
Freid usTL
Ssmple Lab Sampie
Number Number Type
| S230Uecq tz i TraER.
\§r3of oot
o2 kcni236
15 o232
3°‘f' ot
‘ 308 keot2 ¥
e 012 90
30T keotz 4l
308
l08kcal243
4
Utk
33 (24
3¥lrola4)
3
3N
37 1
318} 2
iqlcc o028
3;+{ F1P4-L,
Il
334 o290
LS




Purchase Order No.

Date
UBTL ldentification Number
Corporate/Agency Name Eié-
Address
Person to Contact Teiephaone

Sample Collection

Sampling Site

Industnal Process

Date ot Collection Air Temperature

Date of Sample Shipment to UBTL

Request for Analyses

Resuits
Fleig usTL
Sample Lab Sample
Number Number Type
S23e¢healasll
32S4eal 269
32Uk, o0
37-7 £.0) 26§
328 00262
EXA 226
330 20l 26
3Ilcc s
332c
333 otz
33“{ 26
338k 0t249
33k oz




APPENDIX G
COST PROJECTION DATA



PCB Incineration--April 1982

Company: ENSCO Energy Systems Company

El Dorado, Arkansas
(501) 375-8444
Mr. Bob Garner

Cost: Concentration 500-25,000 ppm
>25,000 ppm

Contaminated Soil
Transportation (480 miles)

Paint Landfilling-—-April 1982

Company: Bob's Home Service, Inc.
Wright City, Missouri
(314) 745-3371
Mr. Mike Gill

Cost: $30-20/drum (landfill)
Transportation: $50

Insulation Removal--April 1982

GAAPFINAL.1/COST.1

$87.50/drum
$275.00/drum
$150.00/drum
$3.00/loaded mile

6/4/82

$7.43/1linear foot, as outlined on the following cost derivation



GAAPFINAL.1/COST.2
6/4/82

COST OF ASBESTOS INSULATION REMOVAL

I.

II.

ASSUMPTIONS

A. All workers wear protective clothing and respirators

B. Air monitoring may be required (price as option)

C. Asbestos is sprayed with "amended" water containing a
sealout

D. Wetted asbestos is cut, stripped, and placed in polyethylene
bags and sealed

E. One laborer removes 15 linear feet/hour

CALCULATIONS*

A. Scaffolding:
Total Cost = $35 per 100 square feet (average) per day
(materials, installatiom)
Assume one laborer requires 100 square feet per day

B. Asbestos Removal

1. Labor
Carpenter: 8 hours @ $12.65 each = $101.20/day
Laborer: 8 hours @ $12.65 each = $101.20/day
$202.40/day

2. Equipment

Air Compressor (20 cfm) with sprayer $ 15
Respirators (2 @ $5/day) 10
Tools . 20
Truck 45
Water Tank (200 gallons) _1o
$100
3. Materials
Bags (75 @ $0.40) $ 30
Sealant (5 gallons @ $15) 75
Protective Clothing 15
$120/day

G-2



III.

GAAPFINAL.1/COST.3
b/4/82

C. Cleanup of Area

1.

Two laborers @ 2 hours each = $50.60/day

2. Equipment
Respirators (2 @ $5/each) $ 10
Tools 10
Bags, disposable gloves, etc. 3
$ 25
D. Air Monitoring (if required)
1. Labor (serves 3 buildings at once)
Technician (8 hours @ $11l/hour) = $88/day
2. Equlpment
Monitoring Equipment (3 units @ $15/day § 45
Truck $ 45
$ 90
3. Materials
Sample analysis (3 @ $60 = $180/day)
SUMMARY
Labor: $341
Equipment and Materials: $550
TOTAL $891

@ 15 linear feet/hour = 120 linear feet/day = $7.43/linear foot

*Building Construction Cost Data, Means, 1981.
Robert Snow Means Company, Inc.



